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ABSTRACT) 


This  research  investigated  the  impact  of  environmental  (in  the  or;;,m  i  zat  i  <  na  1 
sense)  distractions,  and  the  resulting  coping  behaviors,  on  ma i ntcnanro  performance . 
Prior  research  focused  on  investigating  performance  out  of  context,  that,  is,  in 
controlled  environments.  Maintenance  personnel  must  not  only  achieve  technical 
task  completion,  they  must  also  contend  with  an  environment:  that  provides  many 
distractions  that  may  impede  that  task  performance. 

This  investigator  spent  one  week  at  three  different  bases,  one  MAC,  one  SAC, 
and  one  TAC, .  He  spent  107  hours  observing  eight  different  crew  chiefs  and  nine 
different  specialists.  Because  the  study  was  designed  as  exploratory  research  the 
methodology  precludes  generalizing  the  results  to  the  Air  Force  maintenance,  popu¬ 
lation.  However,  the  methodological  and  conceptual  problems  encountered  in  the 
exploratory  research  are  resolvable  and  a  viable  research  plan  to  conduct  a  repre¬ 
sentative  study  is  presented. 

The  phenomenological  data  support  the  original  concept  and  suggest  that  the 
relationship  between  performance  and  contextual  variables  is  even  more  important 
to  productivity  than  originally  assumed.  Those  maintenance  people  observed  spent 
fifty  percent,  or  better,  of  their  maintenance  shift  coping  with  environmental 
distractions  that  for  the  most'  part  hindered  task  accomplishment.  At  the  same  Lime, 
study  results  suggest  that  there  are  multiple  Air  Force  maintenance  environments, 
rather  than  a  monolithic  maintenance  environment,  but  the  maintenance  system  assumes 
a  mono] i th i c  euvi ronment . 

The  possible  payoff  for  management  is  that  significant  increases  in  maintenance 
performance  might  be  realized  by  controlling  environmental  distractions.  The  as¬ 
sumption  that  the  individual  maintenance  person  controls  the  majority  of  the  variance 
in  the  productivity  equation  is  challenged  and  it  is  suggested  that  the  majority  of 
is  dominated  by  situational  variables. 
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I. 


IK!  RODUCTION 

The  objective  of  this  research  was  to  conceptual] y  determine  whether  or 
not  an  individual  technician's  response  to  contextual  variables  is  a  significant 
component,  along  with  task  accomplishment,  of  performance  and/or  productivity. 

In  research  conducted  for  .'FHRL/LRLM  as  a  Summer  Faculty  Research  Fellow  (Kane, 
1979)  I  concluded  that  previous  investigations  had  totally  ignored  contextual 
variables  when  researching  performance.  The  investigators  purposefully  strove 
to  control  contextual  variables  using  a  laboratory  or  semi-controlled  environment 
focused  completely  on  the  technological  components  of  the  task.  However,  when 
technicians  function  in  a  shop,  flightline,  or  silo  environment,  contextual 
variables  may  play  a  substantial  role  in  total  task  completion.  Noise,  weather, 
and  lighting  conditions  are  recognized  as  impacting  on  performance,  but  no  research 
exists  on  how  technicians  cope  with  or  adapt  to  such  variables  as:  no  crew  chief 
is  present  when  the  techrician  arrives  at  aircraft;  the  aircraft  is  too  crowded 
with  other  simultaneously  scheduled  technicians;  transportation  to  the  job  site 
is  inadequate;  the  technician  has  the  wrong  technical  data;  a  part  is  needed  from 
supply;  a  malfunction  is  recognized  which  is  not  part  of  the  original,  discrepancy; 
the  power  unit  runs  out  of  fuel;  the  technician  is  not  quite  sure  how  to  proceed 
with  the  task;  frequency  of  supervisory  visits  to  the  task  site;  and  the  test 
equipment  docs  not  function  properly.  What  should  be  included  as  contextual 
variables  of  the  maintenance  environment  is  a  research  question,  but  the  above 
mentioned  incidents  and  how  technicians  cope  with  or  respond  to  them  are  pertinent 
to  performance;  yet  no  research  currently  exists  which  investigates  the  impact 
of  these  contextual  variables  on  performance.  It  may  be  that  a  technician's 
coping  with  environmental  distract  i  ons  is  as  important  to  performance  as  technical 


task  accomplishment. 
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To  investigate  the  hypothetical  relationships  I  spent  107  hours  on  three  dif¬ 
ferent  bases  directly  observing  in  their  work  environment  eight  crew  chiefs  and 
nine  specialists.  The  suspected  relationships  are  there.  They  are  more  important 
to  productivity  than  originally  thought,  but  the  research  problem  is  far  more  com¬ 
plex  than  anticipated.  The  aircraft  maintenance  environment  is  not  a  monolithic 
one  but  is  instead  a  multiplicity  of  task  environments.  As  the  missions  of  MAC, 

SAC,  and  TAC  differ,  so  do  their  maintenance  environments.  The  environment  of 
the  specialists  working  in  a  quiet  shop  is  markedly  different  from  the  environment 
of  the  same  specialist  working  on  a  noisy,  busy  flightline.  Crew  chiefs  do  not 
understand  the  specialists'  world,  the  specialists  do  not  understand  the  crew 
chiefs'  world  and  nocne  has  an  understanding  of  how7  the  various  environments  shape 
the  behaviors  of  those  who  work  in  them.  One  of  the  outcomes  of  this  research  is 
that  individuals  themselves  are  not  aware  of  the  impact  on  their  behavior  of  en¬ 
vironmental  variables.  What  else  has  emerged  from  this  research  is  reinforcement 
for  the  idea  that  maintenance  technicians  are  exposed  to  an  almost  infinite  queue 
of  environmental  demands  from  which  they  must  select,  using  some  kind  of  a  selection 
system,  and  available  time  (or  other  resources)  constrains  the  number  of  events  they 
can  attend  to.  Therefore,  they  select  some,  neglect  others  and  the  select/neglect 
activity  is  not  necessarily  according  to  conventional  wisdom  (i.e.  maintenance 
policy).  While  this  lino  of  research  is  far  from  complete  it  does  indicate  some 
interesting  ways  to  seek  increased  productivity. 

This  piece  of  research  was  proposed  as  a  conceptual  study  and  as  such  cannot 
be  generalized  to  the.  maintenance  population  in  its  current  form.  Site  selection 
was  not  random,  .subject  selection  was  not  random,  the  number  of  subjects  is  quite 
small,  sophisticated  statistical  techniques  cannot  be  used,  and  there  was  only  one 
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observer.  However,  the  research  is  a  success  in  that  it  has  accomplished  the  pre¬ 
liminary  experimental  work,  and  clarifies  how  an  expanded  effort  could  be  carried 
out.  JL  must  be  noted  that  one  of  the  major  constraints  on  the  methodology  (i.e. 
sample  site  and  number  of  observers)  was  the  funding  parameters  of  an  Air  force 
Office  of  Scientific  Research  mini grant. 


II.  REVIEW  Oi- 


LITEiL'-TURE 


1  i:I. 

A  relatively  new  area  of  study  of  human  behavior  and  the  environment  is 
behavioral  ecology.  The  ecological  perspective  reflects  interrelationship."  and 
in terc! pend e ne  Lea  vi  th i  n  fcohavi or-organi  sn-envi ror.r:ont  systems  .  Behavioral 
ecology  is  an  underdeveloped  branch  of  ecological  science  and  focuses  on  the  an 
by  which  persons  carry  out  transactions  with  their  habitats.  Being  an  integral 
part  of  an  ecological  system  involves  behavior  and  the  relationships  between 
that  behavior  and  the  environment  with  which  it  interacts.  The  following  is  a 
brief  discussion  of  the  ecological  perspective  as  it  relates  to  this  research. 

Willems(] 973)  defines  behavioral  ecology  as  a  general  orientation  or  view¬ 
point  that  leads  one  to  view  behavior,  behavior  change,  and  research  upon  them 
in  certain  distinctive  ways.  Behavior  is  a  property  of  ecological  systems  rather 
than  an  attribute  of  the  individual.  He  believes  that  day-to-day  and  moment-by- 
moment  behavioral  criteria,  as  well  as  indicators  or  expressions  of  enjoyment, 
comfort,  and  satisfaction,  can  be1  very  misleading  indicators  of  how  functional 
an  environment  is.  He  believes  that,  at  many  levels  of  analysis,  behavior  is  im¬ 
plicated  in  very  complex  organism-environment-behavior  systems.  Willems  (19  73) 
interprets  Benarde  (1970)  to  say  that  "The  significant  feature  is  that  the.  social 
physical  and  biological  components  function  as  an  integrated  system,  and  any 
tampering  with  any  part  of  the  system  will  affect  each  of  the  other  parts  and  al¬ 
ter  the  whole."  Wi i 1 em.(1973)  goes  on  to  say  that  questions  of  large  and  unin¬ 
tended  effects  within  interpersonal  and  environmental  contexts  over  long  periods 
of  tine  beg,  for  evaluation  and  research  in  order  to  understand  the  effects  of 
both  small  and  large  intrusions  into  person-system  relationships.  The  widening 


aworeis  ss  of  the  ecological  perspective  suggests  the  need  to  know  more  about  the 


principles  that  govern  and  characterize  the  systems  in  which  people  live-  an  J  \.n.:k 
and  thf:  change  efforts  directed  toward  those  systems.  unifies  (1973)  thinks  that 
a  clear  need  exists  for  a  great  deal  more  basic,  research  and  theoretical  covelup- 
t  that  talus  account  of  the  ecological,  sys  ten-like  principles  that  per:  itv 
the  phene-:  a  r. n  of  behavior  and  environment .  He  further  states  the  need  for  a 
scientific  basis  which  trust  be  ecological  in  its  perspective  on  behavior. 

The  methodological  orientation  of  behavioral  ecology  is  largely  naturalistic 
because  it  is  not  defined  by  any  particular  technique.  The  ecologist  advocates 
dependence  on  direct,  sustained,  naturalistic  observations  of  human  behavior  and 
less  on  shortcut  methods  based  upon  verbal  expression  and  the  handiest  investi¬ 
gative  location.  The  ecological  perspective  tends  to  be  highly  eclectic,  as  the 
ecologist  borrows  and  lends  concepts,  methods,  and  hypotheses  freely  because  he 
believes  that  the  sciences  of  behavior  thrive  cn  a  mosaic  of  approaches.  Behavior 
is  embedded  in  and  relates  to  phenomena  at  many  levels,  which  themselves-  form 
hierarchies  of  embedded  systems.  The  ecologist  focuses  on  larger,  setting- 
sized  behavior  episodes  and  concerns  himself  with  the  distribution  of  phenomena 
in  nature,  upon  the  range,  intensity  and  frequency  of  behavior  in  the  everyday 
environment.  James  and  Jones  (1976)  agree  with  Willems  (1973)  and  issue  a  strong 
plea  for  organizational  research  which  encompasses  both  individual  and  situational 
characteristics  as  anticedent  causes  of  individual  behavior  and  attitudes  in 
organizational  settings.  They  developed  an  expanded  model  of  organizational 
functioning  in  an  open  system  format,  thus  relating  the  components  within  the 
model,  either  directly  or  indirectly,  on  a  dynamic  and  homeostatic  basis.  Some 
of  the  components  included  arc  the  sociocultural  and  external  physical  environment 
the  total  organizational  context,  structure,  system  norms  and  values,  process  and 
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physical  environment;  :J  or  ,  an  i  :  :  :  ..  .  ■  it.  ate  .  They  slices '  ir.t agent'  re.  : 

requirt'  analysis  of  variables  from  all  levels  of  the  organization  as  well  as  the 
external  envi rontsc-nt .  Willems  (1973)  argues  that  the  traditional  models,  con¬ 
cept'.  and  theories  of  behavioral  sciences  ere  not.  appropriate  to  the  dor., and;,  c: 
behavioral  ecology.  He  further  contends  that  theory  and  its  derivatives  other  the 
tools  for  understanding  interdependence  and  simultaneous  and  time -related  complex) 
Sells  (1969)  suggests  that  one  of  the  important  issues  of  behavioral  ecology 
is  to  understand  the  wavs  in  which  behaviors  and  their  niches  become  patterned  in 
terms  of  adaptive  matching.  Skinner  (1971)  argues  that  "The  environment  is 
obviously  important...  It  does  not  push  or  pull,  it  selects ,  and  this  function 
is  difficult  to  discover  and  analyze."  He  goes  on  to  say  "...  the  selective  role 
of  the  envi ront.cn t  in  shaping  and  maintaining  the  behavior  of  the  individual  is 
only  beginning  to  be  recognized  and  studied."  Two  implications  of  this  view 
accepted  by  behavioral  ecologists  are,  first,  that  behavior  is  largely  controlled 
by  the  environmental  setting  in  which  it  occurs,  and  second,  that  changing  environ 
mental  variables  results  in  the  modification  of  behavior.  Wicker  and  Barker  (1972 
1963a)  state  that  the  location  of  the  organisms  is  never  unimportant  or  accidental 
because  behavior  and  place  concatenate  into  lawful,  functioning  systems.  Wicker 
calls  this  "behavior-environment  congruence"  and  agrees  with  Barker  that,  for  rel¬ 
atively  molar  behaviors,  there  is  great  situational  specificity.  Barker  (1963a, 
1968)  also  points  out  that  behavior  setting;:,  have  such  strong  principles  of  organ i 
zation  and  constraint  that  standing  patterns  of  behavior  (role  definition)  re¬ 
main  essentially  the  same  though  indiviciuils  come  and  go.  Such  behavior-environ¬ 
ment  congruence  suggests  not  only  that  behavioral  functioning  and  well-being  de¬ 
pend  on  where  the  person  i  •; ,  but  that  tin-  specific  setting  in  which  persons  are  ob 
served  will  affect  the  prole,  i  onn  1  .pel."  .  nls  of  ho-.;  adequately  they  arc  function) 
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anc!  v her.  one  r .  .  .  to  i  n.t.i rvt.  .  The  it;\  .  .  t J  ,  .. t  i  ve  ;  robi.  L  1  '.  i  ;  ti  r.  .  '  \  .  , 

in  describing  and  classifying  the  types  and  patterns  of  such  congruence  in  hr'  .1 
behavior  and  f or;:.uiat I nr,  hypotheses  to  account  for  them,  i  his  is  r.  V..  "  ;  ■  p  ;  • 
of  buhav  i  err 1  r-c.-lyv  end  it  previses  to  cun tribute  to  progrn: .5  of  das;  -a 
vent  ion  in  human  envirur.:.en'  >  . 

Barker  (1963)  makes  seme  additional  observations  about  behavior  settings 
their  effects  on  patterns  of  behavior  of  individuals  by  elaborating  on  the  number 
of  inhabitants  within  that  setting.  Behavior  settings  with  fewer  than  optimal  in¬ 
habitants!  are  less  differentiated  than  those  with  optimal  inhabitants  (i.e.  unde  r- 
manned) .  The  inhabitants  of  these  underpopulated  settings;  are  points  of  app] icatien 
of  more  behavior  setting  forces  with  wider  ranges  of  direction  than  are  inhabitants 
of  optimally  populated  settings.  Persons  which  receive  mere  forces  in  more  varied 
directions  will  participate  with  greater  forcefulness  in  more  varied  ways.  As  to 
particular  activities,  settings  with  less  than  the  optimal,  number  of  i  nimbi  t  ant  s 
will  result  in  far-reaching  differences,  all  character! zed  by  stronger  m.otiva? ion, 
greater  variety  and  deeper  involvement.  The  inhabitants  of  a  behavior  setting 
always  hove  the  potential  to  exhibit  a  greater  variety  of  behavior  than  the  setting 
requires;  or  can  tolerate.  The  behavior  setting  control  mechanism  reduces  this 
variety  to  the  amount  appropriate  to  the  setting.  In  general,  behavior  setting,:’, 
with,  fewer  than  the  optimal  number  of  inhabitants:  must  use  deviation-countering 
control  mechanisms,  or  they  will  perish.  These  behavior  settings,  within  which 
behavioral  uniformity  is  grafted  upon  personality  and  diversity,  are  desegregated, 
egalitarian,  funct  i  onal.1  y  tolerant  settings.  Settings  with  a  surplus  of  inhabitants 
are  segregated,  uniform  and  specialized.  Behavior  settings  and  the  number  of  then 
inhabitants  n re  mutually,  causa  1 1 v  related.  Settings  have  plans  for  their  i  .hr'  '‘nut 


b 


behavior,  and  inputs  arc  activated  within  the  limits  of  the  settings'  control  sys¬ 
tems  to  produce  the  planned  behavior. 

The  three  studies  that  follow  art:  examples  of  the  kinds  of  research  rr.eth- 
odoiogv  be  i ;>"pi  ied  in  :.i’:tarv  :-:i  tuetio:':; .  These  r  i  c.  ui  nr  studios  arc-  c 
c.rned  -  peci:  Lee.  II  \  with  de  ter. win  ;  u;:  acceptable  criteria  f  r  :ar,':t;nt,c:u  c :  c 
pj.ex  skill  behavior,  02  gani  zat  i  otial  (unit)  ei'foc  ti  vvnoss,  and  ecc.-spa  1  i  ora:  per¬ 
formance  and  satisfaction. 

Ramp ton  (1976)  conducted  an  experiment  on  five  groups  of  Air  Observers  in 
the  Canadian  forces  to  present  the  application  of  a  research  methodology  derived 
for  identifying  and  interpreting  criteria  dimensions  underlying  complex  skill  be 
havior.  The  experimental  procedures  cue  conducted  in  two  phases .  The  first  pitas 
reorganized  categorized  task  elements  into  169  task  functions  and  the  second  phase 
consisted  of  the  groups  (Air  Observers  and  their  superiors)  making  similarity 
judgments  between  all  task  functions .  Results  found  task  analysis  results  high! y 
reliable  and  internally  consistent  v:i thin  houoseneo'is  groups  (emphasis  added); 
readily  and  meaningfully  general i tab  1 e  across  a  variety  of  work  situations;  valid 
in  terms  of  showing  significant  relationship  to  external  variables;  and  readily 
extendible  i.n  theoretically  and  practically  important  ways  in  other  studies. 

Ramp  ton  felt  that  when  sensibly  applied,  the  methodology  would  produce  reliable, 
internally  consistent  and  valid  results  of  both  theoretical  and  practical  import 
and  could  represent  a  preliminary  step  in  the-  development  of  a  more  adequate 
criterion  technology. 

Research  conducted  by  Barker  (1976)  was  concerned  with  the  oveiall  require¬ 
ment  to  provide  methods  and  means  of  improving  manpower  utilization  and  promoting 
organizational  effectiveness  in  the  I'.S.  Navy.  An  experiment  to  determine  the 
fcasi'..  i  1  i  t  v  of  defining,  ovg'nixat  ions!  effectiveness  and  aoco  p  table  c  r  i  t  >  t  i  a  1  • 
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assess  it  wax  undertaken.  This  ontai  2  ed  an  assessment  of  the  current  tvf  »•  -it  inn 
subsy.  ter.  vl  thin  the  .W;\-  in  order  to  ;-i  ovide  del  in  at  ion  ef  the  oi  p/mixo  t  i  t :  .] 
fee tivc ness  concept  within  that  system.  The  gaps  between  "what  is"  and  "what 
shv-v?  d  bo"  •.ere  the  d  ion  ;  of  the  coterie.  variables  'or  doc  „•.  reed  a 

jeetives  for  that  svsee..  (  '.  ;  uc  ,  pro-ex.-;,  output).  A  tot'.vi  ’..'rich  it.sc-siis 
the  perception  of  what  is  a  valuable  criterion  was  deemed  an  acceptable  meth¬ 
odology.  This  method  provided  a  delineation  of  the  currant  evaluation  subsystem 
wi thin  the  Navy.  The  management  personnel  of  four  operational  units  were  inter¬ 
viewed  and  questionnaires  were  used  to  structure  the  requested  information. 

The  results  of  the  content  analysis  of  the  interviews  were  tabulated.  A  cor.scns 
of  the  respondents  was  used  to  identify  candidate  criteria  for  unit  e f feet ivones 
measurement  .  The  results  indicated  that  military  managers  v.v  re  performance 
oriented,  as  reflected  in  their  responses .  Consensus  within  unit  type  (air,  shi 
shore,  staff)  coupled  with  differences  between  type  provided  an  indication  cf 
potential  unit  type  dependent  criteria.  The  principal  differences  waie  between 
staff  and  unit,  as  compared  to  the  other  units,  which  provided  possible  identi¬ 
fication  of  conflicting  goals  and  directions  of  the  system.  Differences  between 
the  unit  types  were  primarily  variables  which  related  to  specific  functions 
characteristic  of  the  unit  type. 

Sccrist  (1975)  conducted  an  experiment  focusing  on  man's  occupational  be¬ 
havior  in  context  of  personal-psychologi cal ,  organizational-sociological,  and 
physical-architect  ural  factors,  lie-  was  interested  in  a  multivariate  total 
environment  approach  to  complex  occupational  performance  and  satisfaction  in  a 
Research  and  Development  area  of  USA!'.  His  results  supported  his  belief  that  a 
total  environment  rvt’n  dolu/.y  is  a  feitile  resen ''eh  approach.  He  found  that 
pci:,  >:.il  ;  ;yc'..  1.  ic.il  vorj.:hl>-s  d  ..  r>..tr;.  ‘  t!  more  :ent  relationships  with 
|*f  i  i  :  e  :  t  ••  r  i  a  ,  wh  i  le  e’  p.m  i  .•  it  ;  •  -il  -  ■  .  r  5  ■•!>  •ice.!  «:-l  ,  iiyx  :  oe  1  -ar. ■>.  ' '  i  -c  t  x  1 

vor  i  o'  1  re  'i.’rmviii't  in  the  can-  of  -oti.-.l  ml  inn  rritei  la.  l'crforr  nee  a  1 
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satisfaction  seemed  t.o  bo  associated  v.  ii  h  compatible  if  not  ccngru'-i.t  orgnni  /alicnal 
j-.  ac.iel  o-?,i  Ctii  ;•  i  : .  •  t .  . .  Higher  mul  t  I  pic  coi’f  ot:-:  achieved  be  tw-  on  tut  c.  1 

environment  varinbl  os  and  satisfaction  criteria  that,  ver  •  found  vi  *.h  per  form;.:'. t  o 
cri  tv.  r  j  a . 

Jn  reviewing  ti  .  jit.  ret  ore  that,  Ir.vv.tJf.ate*:  maintenance  ^virr.  ct 
(see  ;;  .no ,  1979)  are  also  tie  literature  on  coping,  behavior,  one  quickly  bi'cet.  t  s 
aware  that  little,  if  any,  research  has  been  conducted  on  how  Air  force  technicians 
deal  with  contextually  imposed  distractions.  An  extensive  review  of  the  .Air  force, 
DOD,  and  academic  literature  uncovered  no  reference  to  research  on  how  technicians 
actually  accomplish  their  maintenance  tasks .  A  review  of  the  "coping"  literature 
indicated  that  cepinc,  is  a  behavioral  way  to  deal  with  job-related  stress,  but  no 
reference-  was  found  which  tied  that  stress  to  attempts  to  accompli  r.h  a  task  in  an 
environment  which  has  r  any  d  f struct ior.s  that  frustrates  attempts  at  that  task  ac¬ 
complish:  ..  nt  .  '.Chile  the  concept  of  "coping"  nay  not  be  the  most  appropriate  one 
for  invest  i rat ii.p,  the  relationship  between  task  and  context ,  at  this  point  in  the 
research  it  is  the  most  likely  candidate. 

Paraphrasing  Pearl  in  and  Schoder  (1978),  coping  behavior  is  that  behavior  that 
mediates  between  the  individual  and  the  environment.  The  individual  lias  a  demand 
placed  on  him  or  her  by  a  supervisor,  contextual  distractions  make  it  difficult 
to  accomplish  the  task  properly  and/or  in  a  timely  manner,  and  the  individual  will 
behave  in  some  way  that  will  mediate  the  demands  of  the  supervisor  and  the  environ¬ 
ment.  In  terms  of  a  maintenance  environment  no  published  research  exists  which  in¬ 
vestigates  what  the  mediated  behavior  is,  how  it  varies  across  individuals,  what 
impact  it  has  on  task  accomplishment,  or  what  it  means  to  the  technician's  mot.  j  va  t  i  o 

Coopc-r  and  (been  (197C)  performed  a  study  on  RAF  airmen  on  an  isolated  island 
and  cone  Tided  t  sc  e  airmen  handle  d  the  Isolation  hotter  than  others  and  th  t 
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the  bitter  coping  behavior  was  positively  related  to  job  performance  ratings .  t'n- 
fertuant  el  y,  the  cal  v  independent  vnriabk  a  ru  J  i  oc  van  i  sol  at  i.*n,  a  Ion  •.:1th  1/v 
graphic  data,  so  no  conclusions  can  be  drawn  about  task-related  distractions. 

The  t  home  that  runs  through  vha:  1  f  ttle  i  nfarme 1  ion  is  aval able  ■  a 


1  _  , 


people  cope  di  f:c.r 


OlU  I  V  V  ;  ! 


For  instance,  Howard  et  al  .  (1075)  found  that  coping  hchavj  ors  of  manac.'';.;  varied 
by  age.  These  differences  in  coping  behavior  have  implications  for  maintenance 
performance  because  up  to  now  it  has  been  assumed  that  task  performance  was  only 
influenced  by  the  technical  aspects  of  the  job.  The  fragmentary  evidence  suggests 
that  performance  is  also  affected  by  what  goes  on  in  the  environment  within  which 
the  task  is  embedded  and  that  appropriate  coping  behavior  p3us  technical  competence 
is  required  for  satisfactory  performance.  This  hypothesized  relationship  could 
have  substantial  impact  on  the  accorpl  ishment  of  Air  Force  maintenance  tasks  or  what 
is  labeled  performance  or  productivity. 

The  literature  on  coping  provided  some  insight  into  the  rciationsh j  p  between 
task  and  context.  Rhalit  (1977)  analyzed  75  situations  of  coping  in  three  dimension 
differentiation,  the  number  of  alternatives  perceived;  articulation,  the  differ¬ 
entiation  and  rnnkabili ty  of  these  alternatives;  and  loading,  the  emotional  loading 
(positive  or  negative)  associated  with  the  situation.  The  aim  of  the  study  was 
to  investigate  how  the.  demands  on  a  person,  imposed  by  the  structural  complexity 
of  the  situation  in  terms  of  the  above  three  dimensions,  related  to  his  coping 
ability.  The  relationship  investigated  was  of  each  structural  dimension  to  coping, 
and  of  the  pattern  of  the  interaction  of  all  three  dimensions  with  each  other  and 
with  the  coping  process.  Sh al it  (1977)  defines  coping  as  an  attempt  to  master  a 
net-.'  situat  ion  which  can  he  potential  ly  threatening,  frustrat  ing,  challenging  or 


gratifying.  The  appraisal  of  a  situation  is  part  of  the  basis  for  dec i ding  tf 
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copin'.  icracr'se  to  it.  j.'iC  s;r..e  :  1  r.  t  ;  c  n  r:uy  he  a ;  x';:  i .  .  ::  .1  different  L  / 

the  same  person  at  different  times,  according  to  the  content  in  which  it  is  met. . 

1  i.o  researchers  ware.  ccnrci.n.i  with  tlr  .-bjectiv:  ,  t  met  1  rn ■  '  ;.-u:r  if  st- 

u-V  :.o’’ •;  arc’,  their  effect,  on  "c.  i  r.  -  .  They  hypeid  rs  :  d  th-L  ti.i.-  n  \:>  i :  :  1 1  y  rh-u’  : 
relate  to  the  efficiency  of  processing  and  appraising  situations  and  hct.ce.  to  the 
efficiency  of  coping  with  them.  Shalit  (1977)  suggests  that  an  increase  in  ambi¬ 
guity  is  linked  with  a  decrease  in  the  ability  to  appraise  the  situation,  and  her.ee 
to  cope  with  it.  Therefore,  it  is  suggested  that  the  ambiguity  factor  is  the  first 
in  the  hierarchy  of  situational  variables  occurring  whenever  appraisal  does . 
Therefore,  it  also  has  the  highest  threat  potential. 

Shalit  (1  977)  concludes  that  >rt  initiation  was  found  to  be  the  most  crucial 
factor  of  the  three  dimensions .  Loading  was  found  to  have  second  importance  and 
might  only  reduce  coping.  Differentiation  had  least  importance,  which  might  often 
not  affect,  coping  and,  it  is  unlikely  that  its  manipulation  would  produce 
beneficial,  results.  Increase  of  information,  which  would  only  increase  perceived 
articulation,  would  be  detrimental  to  coping. 

The  integration  of  systems  theory,  the  ecological  school,  coping  behavior,  and 
the  Air  Force  maintenance  environment  constitutes  a  perspective  for  investigating 
the  maintenance  system.  Prior  research  focused  on  the  individual  task  performer, 
ignored  the  context  in  which  the  task  was  imbedded  and  therefore  implicitly 
assumed  that  context  had,  no  impact,  on  task.  This  review  of  the  literature  and 
the  attendant  research  challenge  that  assumption  and  advance  the  antithetical 
argument  that  system  variables  and  how  individuals  react  to  them  may  control  more 
productivity  variance  then  i: dividual  variables  only  . 


As  Lius  sro  ;c  ?t 


modified  as  new  inputs  were  received.  Data  v.cte  eat.  it* -i  l  J  s  cne  M  i  .1  i  t  a  r  .•  Air 


lift  r.o;..  (MAC)  r  ■  *  (Ck.-.t  le.--:  • 


l-o-.'i  A  ..  •  )  ,  y 


onset,  ana 


(Seymour  J  oh  r  sort  Air  lores  hose).  The  liases  w<.  i« 


.  *  n  r  ■' :  i  * 


geographical  proximity  and  in  tin  case  of  the  SAC  base  it  vuii  selected  be.au.  u 
of  its  location  in  the  northern  t  ier  of  the  United  State*,  and  i  ts  at  tendvnt  se-ve 
weather.  The  sequence  of  the  base  visits  was  arbitrarily  decided  upon  with 
Seymour  Johnson  AFB  visited  first  (October,  13-17,  1980),  Charleston  A.I'B  visite 
second  (November  9-14,  1980),  and  Plat tsburg  AFB  visited  last.  The  I’lattsbm 
AFB  visit  was  scheduled  last  (Dace:. her  7-13,  1980)  so  th;  t  the  impact,  of  the  on 
si  aught  of  winter  on  maintenance  tasks  could  he  observed.  Coordination  for  the 
visits  was  accomplished  by  the  Air  Force  itosoure*  s  Laboit.f  ory  (AF7;HL/j  kl.." 

Wr j ght -Pat ter. son  Air  Force  Base ,  a  h!  on  eac  h  sub  ject  base  in  contact  point  was 


within  the  Deputy  Commander  for  Maintenance 's  staff.  Coordination  and  coopcrat 
were  excellent  and  the  subject  bases'  personnel  were  most  helpful.  Or.  each  has 
a  number  of  maintenance  personnel  was  observed  performing  daily  tasks  and  in  no 
instance  was  work  created  for  the  investigator  to  observe .  On  two  of  the  three 
bases  I  was  given  a  temporary  line  badge  (I  have  a  secrel  clearance)  which  perm 
iny  unescorted  access  to  most  maintenance  areas.  On  the  other  base  i  was  not 
given  unescorted  access  to  roost  maintenance  areas  which  meant  that  on  some 
observation??  another  maintenance  man  with  escort  authority  accompanied  the  ob¬ 
server  and  the  subject. 

The  project,  proposal  s  ti  pul  a!  or!  that  a  protocol  would  he  devi.-vd  prior  to 
visit  number  one,  the  protocol  r;<  d  i  f  i  *  d  as  necessary  before  b..so  visit  mur  r  t 


Ui 

end.  the  jmv*  oi'oJ  i\  vi  -!  ap..in,  if  p.vcetf^ary »  before  bast*  visit  nu^bc-r  tin  et  . 

visit,  as  the  :  i  thodoiogy  vis  snnpvhal  different  at  each  base  it  will  be  prose  at  cd 


Prior  to  travel ing  to  the  subject  base,  tel e;. hone  contact  was  made  with  the 
individual  at  the  ba  c  who  had  been  identified  bv  AFiiRL/I.RLM  of  the  contact. 
Arrangements  were  made  for  an  initial  meeting  and  it  took  place  early  on  day  one. 

At.  this  base  thin  occur  re .'  on  Tuesday  morning  as  Monday  was  a  holiday.  The  para¬ 
meters  of  the  project  were  outlined  to  the  coordinator  and  a  rough  sketch  oi  tin 
week's  activity  was-  discussed .  The  contact  then  provided  the  nar.es,  locations, 
and  telephone  numbers  of  tin-  authorities  within  the  maintenance  r.uborgani ::at i  cr.s 
who  could  authorize  and  coordinate  access  to  individual  maintenance  technicians  . 

It  war.  at  this  time  that  arrangements  were  made  to  get  a  line  badge,  if  possible. 

Once  1  had  the  names,  locations,  and  telephone  numbers  of  subunit  authorities  and 
the  contact  person  bad  made  introductory  telephone  calls,  I  coordinated  my  own 
activities  for  the  rest  of  the  week. 

My  approach  was  to  spend  one  day  in  each  of  the  t.he  three  Aircraft  Maintenance 
Units  (AMUS)  and  one  day  in  the  Component  Repair  Squadron  (CRS) .  1  contacted 

Maintenance  Supervision  in  each  of  the-  units  and  told  them  that  1  wanted  to  spend 
approximately  one-half  day  with  a  "good"  technician  or  crew  chief  and  one-half 
day  with  an  average  or  below  technician  or  crew  chief.  We  coordinated  tii.es,  places 
and  names,  and  I  began  my  obsei  vat  i  ons  at  1.300  hours  (1:00  PM)  on  day  one. 

base  rw.n.her  one  w.a.-  und*->  the  Pu  '.»•  M  •  ’  r  ton  r.c.e  i  rue  lure  (APao6-  5)  at  the  t  it  o: 
the  visit  .  basis  number  two  and  tarot  '..'ore  under  the  APR  66-11?  maim  cn;.u?c  struct  uv« 
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At  ''IS  ,  f  :  ;  1  5  of  c  .y  w.  e  7  co.'.*  ac 1 u  1  tin.-  f  1  ight  chief  who 

supcrv  i  ing  i'.i  cold  pit  where  his  crow  was  turning  around  !'-4  aircraft.  I  int.ro- 
v.  u  :!  t  a  •:  ...  c«.'*  professor  do':..;  re. a  arch  ins  o  aircraft  main  tor  ante-  for 

Air  i  >  r  a  v.  •  ..  !V  ?i.*v  I  f  1  c  u.  <  .  a  a  (Ai’O'Si-.)  and  explained  that  1  waive" 

to  spend  tit.-  r.-i*  ;  c.  J"  r  jv  v  eh  I  of  a:.d  one  who  was  "weaker". 

Introduction..  wore  node  be. w tf-n  myself  and  the  subject  crew  chief  and  at  this  tint. 

1  asked  if  he-  weald  sign  a  privacy  release-  statement  (see  Append ix  I).  After  he 
signed  the  statement  1  told  bin  that  1  was  observing  maintenance  activitic-s  to  deter¬ 
mine  "how  things  got  done-"  and  to  just  go  about  his  activities  as  if  T  was  not 
there.  1  observed  the  subject  crew  chief  for  approximately  two  hours  and  then  con¬ 
ducted  a  brief  post  observation  interview  (sec  Appendix  II).  1  repeated  the 
procedure  with  a  second  crew  chief  and  left  the-  cold  pit  area  at  approximately 
1630  hours  (4:30  PM) . 

At  1730  hours  (5:30  PI-;)  T  arrived  in  the  specialist  dispatch  area  of  the  sarv 
AMU.  I  repealed  my  sel f -introduction  to  the  sergeant  in  charge  and  asked  to  be 
teamed  tip  with  a  specialist  v’ho  was  working  the-  middle  shift.  I  inquired  if  the 
specialist  would  mind  signing  a  privacy  release  statement  and  then  spent  the  next 
five  and  one-half  hours  following  the  specialist  around  and  observing  a.s  he  went, 
about  several  tasks.  Before  I  left  the  specialist,  I  completed  the  post  observa¬ 
tion  interview’.  At  the  end  of  day  one  I  had  spent  approximately  eight  and  one-half 
hours  observing  two  crew  chiefs  and  one  specialist,  all  males. 

On  the  morning  of  clay  two,  I  arrived  at  the  launch  area  of  the  second  of 
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In  the  afternoon  of  day  two  1  vent  to  the  special  !..t  dispatch  area  of  the 
s*.  cw.,.1  .V  :v  and  a:  t  of  i  :■!  of  i  vas  *. ’  up  v.  1  t h  a  .••;  •  o'.  ii.,r.  1  oh  t  ;•  i  r.-. 
a  privacy  release  statement,  observed  for  two  hours,  arid  c endue  tod  a  post  obsrrvc- 

st rt it g  chief;:  'e)  a:  d  ar.c  j:;-  cl.il  -t  (; 

Day  three  was  spent  ir,  the  third  AXU .  hoc  ••use-  cf  their  late  b]  oc'-t  I  cure:, 
time  specialists  did  not  appear  in  their  dispatch  art- a  until  about  1000  hour;; 

(10:00  AM)  •  After  thi  introduction?',  1  was  teamed  up  with  a  special  1st,  obtained 

4 

a  privacy  release  statement,  observed  the  specialist  fur  approximately  tiiree  hour.-,, 
and  conducted  a  post  observation  interview.  1  was  teamed  up  with  a  second  special:?!  , 
obtained  a  privacy  release  statement,  observed  the-  specialist,  for  approximately 
three  hours ,  and  conducted  a  post  observation  interview.  At  the  end  of  dnv  three 
].  had  spent  six  hours  observing  two  specialists  (male). 

Day  four,  the  last  day,  was  spent  in  the  Component  hepair  Squadron,  an  in- 
shop  environment  different  from  the  flight  line  environment .  After  introductions 
I  was  teamed  up  with  a  specialist,  obtained  a  privacy  release  statement,  observed 
him  go  about  his  duties  for  six  hours,  and  conducted  a  post  observation  interview. 

At  the  end  of  day  four  !  had  spent  six  hours  observing  one  technician  (male). 

Over  the’  four  day  period  1  spent  28  hours  observing  foul  crew  chiefs  and 
five  specialists. 

The  observation  process  was  designed  to  be  as  unobtrusive  as  possible  and 
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order  lo  achieve  successful  t<»sk  compl  ft  i  on  .  Some  cxamp!  t-s  oC  di'.:  tract  ions  a  re 
extreme1  noise,  weather  conditions,  lack  of  special  tools,  inoperative  test  equip 
jnent,  high  tine  pressure ,  monoLony,  scheduling,  conflicting  demand:  i  rot:  various 


non-nai  nt  ■  u.ce  activlt  5«  ai  eund  power  unit  failure,  upper!  jug  technician  .  net 
available  ;:t  the  proper  tine  and  place,  AFTO  fora  781  missing  fro:.:  aircraft,  tact 
number  changes  in  the  flying  schedule,  waiting  (for  everything),  lack  of  trans¬ 
portation,  quality  of  supervision,  telephone  calls,  coordinating  activities,  and 
a  variety  cf  other  task  interruptions.  The  focus  of  this  piece  of  conceptual  re¬ 
search  was  to  investi gate  what  port,  ion  of  productivity  variance  might  be  attributable 
lo  systemic  v  triable:',  how  vo  might  treasure  that ,  and  hot.’  the  individual  technician 
coped  with,  the  system  distractions. 


Base  Number  Two  Method; logy 

The  coordination  of  my  visit  and  r.,y  schedule  for  the  first  half  of  day  one 
were  the  same  for  base  two  as.  they  were  for  base  one. 

At  lion  hours  (1:00PM)  of  day  one  I  went  to  the  "dash  twenty-one"  section 
(the  old  780  equipment)  of  the  Organizational  Maintenance  Squadron  (CMS).  1 
spent  until  1  700  hours  (5:00  PM)  observing  a  sergeant,  first  t.eruer  ,  crew  chie  f 
Al'SC,  as  he-  and  his  two  helpers  rigged  passenger  seats  in  and  out  of  aircraft,  and 
also  rigged  an  aircraft  for  an  airdrop.  I  did  not  conduct  a  post  observation  inter¬ 
view  as  the  previou;  base's  results  indicated  that  it  was  not  productive.. 

Day  tv:o  was  a  holiday,  Veteran's  Day,  for  everyone  on  the  hare  except  the 
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they  vc  iv  doing,  hoc.1  they  went  -ibcut  it.,  t  }i  ■  •  impact  of  cnvirurmon!  al  events ,  and 
how  they  coped  with  whit  was  going  on  around  them .  My  methodology  wrt:  to  observe , 
with  no  tier,  in:-,  n:  to  what  w.-f  h.vgeni  ;-y  or  why  .  1  at  tcr.pl  vd  t  >  be  as  ir  - 

was  conducted . 

Day  three  was  spent,  on  the  mid-shift  (1600-2400  hour;;)  observing  the  main¬ 
tenance  crew  working  out  of  the  dot  Shop  Flight  line  Truck  (field  Maintenance 
Squadron.  -  FMS)  .  The  crew  consisted  of  one  Technical  Sergeant  seven  level., 
two  Staff  Sergeant  five  levels  and  two  Senior  Airmen  five  levels,  all  jet  engine 
specialists.  Due  to  circumstances  beyond,  the.  investigator's  control,  the  level  of 
analysis  for  this  observation  t.-.is  the  crew  rather  than  an  individual  .  All  prc-\  i ov 
observations  had  been  on  the  individual  level  of  analysis.  1  observe  d  the  crow 
as  it  went,  about  interacting  with  its  tasks  end  maintenance  envi ronmenf  until 
approximately  midnight  when  the  si  i  f  c  changed.  No  post  observation  interview  was 
conducted . 

At  0700  hours  (7:00  AM)  of  day  four  I  went  to  the  Avionics  Maintenance 
Squadron  (AMS)  and  spent  the  day  observing  a  first  term  radar  specialist.  The 
specialist  was  dispatched  from  a  maintenance  shop  and  when  a  task  was  completed 
he  would  return  to  that  shop  and  wait  for  the.  next  task.  The  day  shift  ended  at 
1600  hour:;  (4  :00  PM)  . 

At  the  end  of  four  days  of  observation  1  had  spent  approximately  29  hours  ob¬ 
serving  two  crew  chiefs  and  two  specialists.  At  the  end  of  ny  observations  at  lav 
two  1  had  .spent  a  total,  of  57  hours  observing  six  crew  chiefs  and  seven  special  i  ' 
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K.isc  lecher  Three  M 'tba.bi]  ovv 

The  coordinnt  ion  of  my  visit  and  my  schedule  for  the  first  rwi.l  f  of  dev  one 
wore  the  .e  for  base  thrro  as  for  bases  one  and  two.  1  v..s  not  able  to  arr.  a 

port  unity  to,  observe  v.of  r.rr  :ce  under  winter  oo.-.d  :  t  i  i  ••  s  The  vealhc  r  co<' . 
and  cl ttrin'-.  t..y  visit  there  was  freezing  rain,  snow ,  high  winds,  and  subzero  tenge: 
atures . 

Day  two  was  spent  observing  a  Senior  Airman  crew  chief  as  he  went  about  his 
duties  in  an  Organizational  Maintenance  Squadron's  (OMS)  phase  dock.  The  work 
was  accompli  shed  inside  o£  a  large  heated  hangar  during  the  day  shift  and  his 
ta«.k  was  to  clear  (fix)  a  number  of  already  written  up  di  scroprnc :  or.  in  hit  ass  i  t 


■ 

work  area. 

.tl-I  taethodology  was  to  J : 

itet  act  wit; 

t  1]}V 

1 

and  to  obro 

rve  the  tc  <  uni  c  i  an  ns  he 

went  about 

1 :  1  8 

v.i  ronr.-cin  l  3 

events  that  impacted  on 

that  task . 

Day 

1600  hours 

8 

’Tj 

V _ ' 

i 

At  1600  hours  ( 0 : 0 0  FM)  of  day  three  ]  r.et  the  Weapons  Control  Inertial 
Navi  gat:  inp,  (WCTN)  specialist  that  1  was  to  spend  the  shift  with.  The  WC 1. 1C  shop 
was  located  in  the  Avionics  Maintenance  Squadron  (AMS).  The  specialist  was  dis¬ 
patched  from  AMS  through  the  radio  in  the  WC.1M  shop  flight  line  truck.  Again, 
my  iricthodol  o  was  t  o  be  as  unobtrusive  as  possible  and  yet  keep  the  subject 

f'Pec_i  abist  Uie  immediate  work  an  ,  and  the  more  macro  environment  under  obsei  v, 
Jtion .  For  most  ot  tie  shift  it  was  cold,  very  windy,  snowing  hard ,  and  most 
activities  look  place  outside.  The  shift  changed  at  midnight  and  my  observat i u:: 
tern;  .  at ed . 

Day  feu"  was  also  r:  .  t  t  on  the  id.  .sift  but  this  lire  in  OMS  an  J  s ;  c  at  in. 


shift  with  a  crew  chief  on  the  flight  3  ine ,  ft.  was  bitter!  y  cold  (-2  "r  at 
hours)  and  al  3  the  time  was  r  punt  c-utside  or  in  the  flight,  lint  vehicle . 
try  '  .  i  nwta!  .1  v  interactive  oh;  •  ;  va  t  ions  until  the  crow  ch  ief  got  of!’  ■  :.r1y 

live';.  » b^erval  ici.  t.:-J  ..t  0  /'■■■  <  'mu (7:!'j  A."j  ]  te.vw  '  h  a  fir- 

hydraulic  sneei af i st .  The  specialist  was  dispatched  f rota  the  ..hop  to.  the 

line,  smte  distance  away ,  for  various  t  a  sits  and  would  generally  return  to 

between  dispatches.  The  methodology  r-.  -■  one  of  unobtrusiveness  and  ; 

o 

interaction.  The  t  er.tnc-rature  al  the  begj  niiint:  ot  the  shift  wot:  0  F  but  it 
up  enough  to  begin  snow  l  ng  in  tliC  c.  r.l  y  i  f  tcr.tocn  and  by  shift  chatt-c  it  : 
snowing  hatd.  1  he  innervation  » nitre’  .'-Soul  Ibd'i  lie;"-.  (3:?Q  as  1  had  i 

in  ray  line  badge  and  coordinate  tty  depot  t  urc. 

On  base  three;  1  spent  30  hours  observing  two  crow  chiefs  and  two  spa. 
The  cumulative  total  for  all  throe  bns.fi;  was  307  bocis  spent  oh:w.  ia  i o  i  r 
chiefs  and;  nine  specialists.. 


Observali on  Methodology 

The  central  purpose  of  this  research  was  to  observe  Air  Force  Muinten 
personnel  as  they  went  about  their  duties  in  as  naturalistic  a  runner  as  p 
Heal  in i ng  that  the  observer  becomes  part,  of,  or  perhaps  intrudes  into,  the 
tenanci  envi  ronmont  it  was  at. ill  believed  that  after  some  mini.. a]  period  t 
serve  i  would  blend  into  the  environment  if  he  was  unehtrusivi  enough .  Aft 
fully  explaining  that  the  observer  was  not  a  quality  control  inspei  tor,  no 
sped  a]  i  t  that 
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rn;;  t  «.•  going  on  work  t  toppac.e  ut.t  i  1  a  needed  coordin.il  log  specialist  could  be 
scheduled .  Subject  coning  behavior  ranged  from  dozing  under  the  win.;  of  the  air¬ 
craft  go  i  ng  se ;  ,‘ici  ■  vis  re  it.  was  warn  to  aggressively  and  effectively  pursin’  r> 
a  cool  d  i  r.at  e«I  course  of  act  i  on  th.,t  resulted  in  successful  task  nccotr.pl  ishnent . 

The  observe'-  lap;  pt.pt  r  and  pone  i  1  track  of  the  a:..*:  i  ;;ned  task,  subject  hoh.-v 
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a  1  ■•••.’  d  a'  s*'.1.  t  c.  )  .  ih  bed  co..  e  prepared  with  ear  prated  ors  ('or  i.v  i  so  .per. 


23 


IV.  RESULTS 

As  specified  in  the  project  proposal  this  research  was  designed  to  explore 
how  one  would  go  about  researching  what  maintenance  personnel  do,  what  events  in 
the  environment  impact  on  task  accoinpl ishment ,  and  how  the  maintenance  person  copes 
with  the  interaction  between  task  and  environment.  In  light  of  the  defined  ob¬ 
jective  it  was  anticipated  that  some  portion  of  the  ’-esearch 's  results  would  be 
a  modification  of  the  methodology  as  new  inputs  were  received  from  the  research 
process.  The  original  methodology  involved  the  observer  accompanying  the  tech¬ 
nician  to  a  task  site  with  the  observation  beginning  with  task  preparation  activities. 
The  investigator  would  observe  the  technician,  task,  and  environment  and  enumerate 
distractions  and  the  technician's  responses  to  those  distractions.  There  was  to 
be  a  post  observation  interview  with  the  investigator  asking  the  technician  what  he 
or  she  thought  the  distractions  were  and  how  they  managed  to  get  the  task  done  in 
spite  of  the  distractions.  This  procedure  was  to  be  followed  for  one  outstanding 
technician,  selected  by  the  supervisor,  and  then  one  average  or  low  performance 
technician . 

Base  One  Results 

The  methodology  was  in  trouble  from  the  first  hour  of  observation.  The 
methodology  was  far  too  simplistic  to  observe,  record,  and  interpret  the  richness 
and  variety  of  activities  and  interactions  in  the  environment.  The  results  from 
base  one  are  divided  into  two  categories,  results  pertinent  to  methodology  and 
results  pertinent  to  maintenance,  and  they  are  treated  separately. 

A.  Results  Pertinent  to  Methodology  -  As  the  original  methodology  was  ap¬ 
plied  to  the  research  task  the  following  problems  were  encountered  and 


noted . 


24 


1.  It  i  s  (it  tent  im«.  s  J  i  fficul  t  to  do  to  mi  no  precisely  what  the.  assigned 
task  is  and  what  the  parameters  are  (i.e.  a  crew  chief  recovering 
and  launching  an  aircraft  fro:::  a  cold  pit). 

2.  It  is  difficult  to  determine  from  observation  the  impact  of  some 
environmental  interactions  such  as  temperature  (hot) ,  noise  level 
(high),  bathroom  location  (one-half  mile  away  with  both  males  and 
females  on  the  crew),  and  availability  of  potable  fluids  (low). 

3.  The  observation  time  of  two  hours  was  too  brief  to  observe  a  rep¬ 
resentative  sample  of  the  subject's  behavior. 

4.  The  comparison  of  coping  behavior  between  a  high  performer  and  a 
low  performer  could  not  be  made  for  several  reasons: 

a.  In  most  instances  there  were  not  enough  people  available  for 
duty  to  have  the  luxury  of  picking  between  specialists. 

b.  In  all  but  two  observations,  both  specialists,  the  subjects 
were  first  term  airmen  of  approximately  equal  experience  and 
time  in  the  service  and  measureable  differences  in  performance 
probably  did  not  exist,  particularly  over  a  short  time  frame. 

5.  The  post  observation  interview  did  not  work  as  the  maintenance 
people  did  not  appear  to  discriminate  task  from  environment.  When 
they  did  discriminate  they  tended  to  focus  on  one  issue.  When 
asked  to  explain  how  they  circumvented  environmental  obstacles  they 
were  not  aware  enough  of  their  own  processes  to  articulate  them. 

6.  The  methodology  was  far  too  simplistic  to  observe,  record,  and  in¬ 
terpret  the  richness  and  variety  of  activities  and  interactions  in 
the  environment  with  paper  .  pencil  technology  and  one  observer. 
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Results  Pert  inent  to  Maintenance  -  As  the  original  net  node]  >.»y  was  applied 

to  the  research  task  the  following  distractions  pertinent  to  effective 

and  efficient  maintenance  were  noted. 

1.  Maintenance  personnel  spend  a  majority  of  their  time  waiting  (for 
everything)  and  the  slack  tine  is  seldom  their  fault. 

2.  Almost  ail  maintenance  is  being  accomplished  bv  first  term  maintenance 
personnel  with  two  to  four  years  experience.  Of  the  nine  maintenance- 
personnel  observed  on  this  base  only  two  were  beyond  their  first  en¬ 
listment  and  they  were  both  staff  sergeant  specialists. 

3.  All  things  considered,  the  individual  maintenance  person  does  an 
excellent  job  in  coping  with  distractions  and  eventually  getting 
the  job  done. 

4.  As  a  post  priori,  comparative  comment,  the  flight  line  maintenance 
environment  of  the  POMO  structure  (AFR66-5)  is  substantially  more 
turbulent  than  the  AFR66-12  maintenance  environment. 

5.  There  is  little  technical  assistance  available  from  supervisory 
personnel  and  the  first  term  maintenance  person  must  muddle  through 
as  best  he  or  she  can. 

6.  Cross  Utilization  Training  (CUT)  is  not  working  and  there  are  people 
attempting  to  do  maintenance  on  systems  that  they  have  only  the 
vagueist  idea  about.  In  one  instance  a  specialist  was  going  to 
unnecessarily  have  an  ejection  seat  removed  in  order  to  get  access 
to  a  component.  He  was  not  working  on  the  system  or  in  the  field 

of  his  primary  Air  Force  Specialty  Code  (AFSC) . 

7.  The  crew  chief's  maintenance  tasks  are  comparatively  routine  but 

the  environment  in  which  the  tasks  are  accomplished  is  highly  turbulent. 
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Unexpected  flight  crew  arrivals,  aircraft  tail  number  switching  un 
the  flying  schedule,  broken  aircraft,  changing  take-off  times  and 
other  unpredictable  events  contribute  to  a  high  degree  of  uncertainty. 
The  crew  chief  deals  with  the  unpredictability  by  keeping  his  or  her 
vision  narrowly  focused  and/or  by  attempting  to  flee  the  unstable 
environment  through  cross  training  or  seeking  jobs  in  a  more  stable 
envi ronment . 

8.  The  decentralization  of  specialists  into  the  AMU's  means  that  there 
is  no  central  source  of  technical  expertise.  As  a  result  unique 
malfunctions  go  unrepaired  for  extensive  time  periods. 

9.  The  pressure  to  generate  sorties  is  so  intense  and  enduring  that 
it  overwhelms  most  other  events  in  the  environment.  Everything  - 
technical  data  compliance,  safety,  maintenance  discipline,  good 
supervision  -  is  subordinated  to  generating  the  maximum  number  of 
sorties.  Time  pressure  causes  the  environment  to  be  so  turbulent 
that  the  intensity  and  magnitude  of  many  "normal"  distractions  are 
overwhelmed  and  they  remain  below  the  threshhold  of  significance. 

A  review  of  base  one's  results  and  methodology  was  made  before  visiting  base 
two  and  the  methodology  was  modified. 

Base  Two  Results 

The  basic  methodology  change  was  to  increase  the  observation  time  to  one  full 
shift,  approximately  eight  work  hours,  for  each  maintenance  person  observed.  Along 
with  the  above  change  the  post  observation  interview  was  discontinued  because  it 
appeared  to  be  contributing  little  additional  information  to  the  research  process. 

It  may  be  that  an  extensive,  probing,  post  observation  interview  would  contribute 
valuable  input  but  that  approach  would  consume  additional  resources,  particularly 
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the  subjects'  time. 

A.  Results  Pertinent  to  Methodology  -  As  the  modified  methodology  was  applied 
to  the  research  task  the  following  issues  were  noted. 

1.  The  increase  of  observation  time  to  one  full  maintenance  shift  is 
definitely  a  step  in  the  right  direction.  However,  it  is  probably 
still  insufficient.  If  a  maintenance  person  works  200  eight 

hour  days  per  year  he  or  she  works  approximately  1600  hours.  (Air 
Force  maintenance  people  probably  work  far  more  than  1600  hours’  per 
year.)  One  eight  hour  shift  is  one-half  of  one  percent  of  that  total 
and  is  probably  not  a  representative  sample  of  a  maintenance  person's 
behavior  or  work  patterns.  Observing  a  maintenance  person  for  one 
forty  hour  work  week  would  encompass  two  and  one-half  percent  of  a 
"normal"  1600  hour  work  year.  The  amount  of  observation  time  re¬ 
quired  to  acquire  a  representative  sample  of  a  maintenance  person's 
activities  and  work  patterns  remains  a  research  question  and  a 
question  that  is  confounded  by  varying  degrees  of  environmental 
turbulence . 

2.  The  precise  operational  definition  of  "a  task"  remains  a  problem. 

It  is  comparatively  easy  to  agree  that  the  changing  of  a  tire  has 
a  definite  beginning  and  a  definite  end  and  the  activities  of  the 
maintenance  person  are  engrossed  in  tire  related  actions.  However, 
if  the  task  of  the  maintenance  person  for  the  entire  maintenance 
shift  is  to  prepare  an  aircraft  for  a  1700  hours  (5:00  PM)  launch 
the  overall  task  becomes  a  series  of  discrete  tasks  and  it  becomes 
difficult  to  differentiate  between  task  and  environment. 
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3.  The  compar ision  between  a  high  periormer's  and  a  low  performer's 
coping  behaviors  remains  an  unrealistic  objective.  Given  manning 
and  experience  level  problems  it  is  not  a  viable  approach  to  compare 
extreme  behavior  without  creating  additional  work.  First,  the  host 
organization  would  not  permit  that;  second,  the  maintenance  person 
does  not  need  additional  work;  and  third,  by  requiring  additional 
work  the  investigator  would  actually  be  creating  an  artificial  task 
environment.  It  might  be  productive  to  determine  average  or  normative 
behaviors  and  work  patterns  instead. 

4.  The  observation  methodology  is  a  potentially  data  rich  approach  to 
what  Air  Force  maintenance  people  actually  do.  However,  the  richness 
of  the  activities  overwhelms  a  paper  and  pencil  (note  taking)  tech¬ 
nology.  The  availability  of  a  hand-held  computer  into  which  observa¬ 
tional  data  could  be  keypunched  and  which  automatically  recorded  tine 
would  make  this  type  of  research  much  more  productive.  (See  Appendix 
III) 

5.  Related  to  item  # 2,  the  operational  definition  of  an  environmental 
distraction  is  also  a  problem.  If  the  observer  identifies  an  event 
as  a  distraction  how  can  he  or  she  determine  the  magnitude  and 
intensity  of  that  distraction  or  should  all  distractions  be  considered 
as  the  same  weight? 

B.  Resul ts  Pertinent  to  Maintenance  -  As  the  modified  methodology  was  applied 
to  the  research  task  the  following  distractions  pertinent  to  effective 
and  efficient  maintenance  were  noted. 

1.  Maintenance  persons  are  required  to  perform  maintenance  tasks  for 

which  there  is  no  training,  no  technical  data,  and  no  test  equipment. 
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2.  Coordination  when  a  supporting,  specialist  or  crew  chief  is  needed 
is  a  continual  problem. 

3.  First  tern  airmen,  with  attendent  skill  levels,  are  performing  al¬ 
most  all  maintenance  and  generally  without  competent  technical  super¬ 
vision  . 

4.  The  maintenance  person  works  in  an  environment  distinct  and  separate 
from  the  rest  of  a  base's  population.  The  eight  to  five,  five  days- 
a-week  world  goes  about  its  way  with,  at  best,  minimal  concessions  to 
the  twenty-four  hours-a-day ,  seven  days-a-week  maintenance  schedule. 

5.  In  the  specialists'  environment  events  are  driven  by  the  random 
arrival  of  unscheduled  maintenance  demands.  Specialists  pass  the 
waiting  time  (a  major  distraction)  in  a  variety  of  activities  de¬ 
signed  to  consume  the  idle  time. 

6.  Maintenance  personnel  function  in  an  environment  laden  with  uncertainty. 
Seldom  do  they  know  exactly  what  they  will  do  when  they  arrive  at 

work  and  that  may  well  be  different  from  what  they  will  do  in  the 
second  half  of  the  shift. 

7.  Transportation  and  communication  are  consistent  major  problems. 

A  review  of  base  two's  results  and  methodology  was  made  before  visiting  base 
three  and  the  methodology  was  again  slightly  modified. 

Base  Three  Results 

The  basic  change  to  the  methodology  was  to,  if  possible,  increase  the  ob¬ 
server's  unobtrusiveness.  The  observer  was  to  stay  as  far  away  from  the  subject 
and  the  task  at  hand  as  permitted  himaclear  view  of  the  subject,  the  task,  and  the 


environment.  Interaction  with  the  subject  was  minimized  after  introductions  and 


30 


while  not  rudely  turning  away  interactions  initiated  hv  t  lie  subject,  Lhe 
observer  did  not  encourage  them. 

A.  Results  Pertinent  to  Methodology  -  As  the  modified  methodology  was  ap¬ 
plied  to  the  research  task  the  following  issues  were  noted. 

1.  Instead  of  one  maintenance  environment  existing  there  are'  multiple 
maintenance  environments.  The  maintenance  environment  of  each  of 
the  three  major  commands  differs  and  the  environments  are  different 
on  each  base  depending  upon  where  you  work.  The  maintenance  environ¬ 
ment  of  a  phase  dock  is  different  from  that  of  a  person  with  the 
same  AFSC  working  on  the  flight  line.  At  the  same  time  the  same 
specialist  may  work  inside  a  maintenance  shop  the  first  part  of  his 
or  her  shift  but  work  outside  on  the  flight  line  for  the  rest  of  the 
shift.  Any  assumptions  that  the  Air  Force  maintenance  environment 

is  a  monolithic  one  should  be  challenged  and  tested. 

2.  Extreme  weather  conditions  suggest  that  the  magnitude  and  intensity 
of  distractions  do  vary. 

3.  As  a  practical  matter  the  observer  must  be  prepared  for  weather 
extremes  and  flight  line  conditions.  The  unprepared  observer  could 
suffer  everything  from  sunburn  to  frozen  extremities  and  at  the  same 
time  damage  his  or  her  ’nearing  because  of  inadequate  noise  protection. 
In  addition  the  observer  should  be  familiar  with  the  rudiments  of 
aircraft  and  maintenance  safety  as  well  as  security  rules  and  regu¬ 
lations  so  that  he  or  she  does  not  become  part  of  the  problem. 

4.  The  observation  time  for  any  one  subject  is  still  inadequate.  De¬ 


pending  on  the  flow  of  maintenance  events  a  maintenance  person  on 
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any  one  shift  may  or  may  not  bo  involved  in  representative,  rather 
than  atypical,  behavior  or  work  activities.  The  observation  tine 
needs  to  be  increased. 

5.  The  observation  effort  is  spread  over  too  wide  an  area  of  maintenance 
activities  for  this  stage  of  the  research.  Instead  of  observing  a 
variety  of  AFSCs  the  observer  should  confine  his  efforts  to  one 
AFSC  (i ,e .  4  J]  XX  crew  chief)  so  that  there  is  more  comparability 
on  more  similar  data. 

B  Results  Pertinent  to  Maintenance  -  As  the  modified  methodology  was  applied 

to  the  research  task  the  following  distractions  pertinent  to  effective 

and  efficient  maintenance  were  noted. 

1.  Severe  winter  weather  obviously  affects  both  man  and  machine.  As 
metal  contracts  in  sub-zero  weather  maintenance  demands  differ  and 
increase.  At  the  same  time  the  maintenance  person  must  expend  effort 
to  stay  warm  and  keep  his  or  her  extremities  from  freezing. 

2.  The  type  and  complexity  of  the  assigned  weapons  system  is  and  of  it¬ 
self  a  major  component  of  the  task  environment.  The  more  complex 
the  system,  and  the  harder  it  is  to  gain  physical  access,  the  more 
likely  severe  weather  is  to  compound  the  maintenance  problem. 

3.  Weapon  system  reliability  and  maintainability  are  increasingly  im¬ 
portant  to  the  quantity  of  maintenance  demands  under  extreme  weather 
conditions.  (In  undermanned,  real  or  perceived,  areas  excessive  de¬ 
mand  is  a  significant  distraction.) 

A.  On  some  tasks  better  grouping  of  tasks  or  scheduling  could  improve 


productivity  . 
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5.  Powered  Aircraft  Ground  Equipment  (AGE)  is  a  continuing  problem  and 
its  unreliability  wastes  increasing  amounts  of  time.  Maintenance 
personnel  are  less  likely  to  stand  around  and  wait  outside  for  the 
AGE  to  be  replaced  in  sub-zero  temperatures  but  will  leave  the 
task  area  to  seek  warmth. 

6.  Transportation  and  communication  problems  are  compounded  geometrically 
by  extreme  weather. 


Partial  List  of  Distractions  that  Directly 

parts  availability 
special  tool  availability 
hand  too]-  availability 
idle  time  (nothing  scheduled) 
inoperative  or  broken  AGE 
inadequate  communication 
slow  transportation 

slow  crew  chief  or  specialist  support 
the  weather 

technical  data  availability /adequacy 
broken  test  equipment 
maintenance  scheduling 
changing  flying  schedule 
non-maintenance  requirements 
weapon  system  maintainability 
inadequate  training 
technological  complexity 
frequency  of  supervision 
environmental  uncertainty 
interaction  with  flight  crews 
randomness  of  maintenance  demands 
manning  levels 

system  or  component  accessabili ty 
Note:  This  list  is  not  organized  in  order  of 


Impact  on  Task  Accomplishment: 

inoperative  head  sets  and  ground  cords 

special  test  equipment 

volume  of  paperwork 

weapon  system  reliability 

transportation 

distance  to  t ask  site 

distance  to  bathrooms 

distance  to  heated  area 

availability  of  potable  fluids 

perceived  misemphasis  on  quality  control 

time  and/or  mission  pressures 

overtime  and/or  weekend  work 

meals  on  swing  shift  and  midnight  shift 

technical  competence 

support  from  non-maintenance  activities 
poor  work  methods  and  habits 
inadequate  suporvis ion 
missing  aircraft  forms 
environmental  turbulence 
perceived  status  of  maintenance 
waiting  time  (on  task  but  need  something) 
safety  or  lack  of  it 

the  maintenance,  structure  (i.e.  AFR66-5 
vs  AKR  66-12) 
importance . 


It  is  not  suggested  that  the  above  list  is  all  inclusive,  the  frequency  of 
impact  is  not  known,  nor  is  it  concluded  that  the  categories  are  independent  factors 
free  of  covariance.  However,  the  list  results  from  107  hours  of  observation  of 
eight  crew  chiefs  and  nine  specialists  by  an  observer  who  is  familiar  with  Air  Force 


maintenance.  As  such  I  think  that  it  is  representative  of  what  transpired  in  the 
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environment  of  those  Air  Force  maintenance;  people  observed.  It  must  be  remembered 
that  random  selection  of  sites  or  subjects  was  not  accomplished  and  generalizations 
from  this  research  to  the  general  maintenance  population  must  be  made  with  extreme 
care.  It  is  suggested,  however,  that  this  list  can  provide  information  to  begin 
development  of  a  more  sophisticated  classification  scheme  to  be  used  in  future  re¬ 
search.  The  implications  of  this  research  for  the  present  maintenance  environment 
and  how  additional  research  might  be  done  are  found  in  the  next  two  sections. 


SCliSS 

As  caution  must  be  exercised  in  general  i  zing  the  results  o!  this  stu-iy  to  the 
general  Air  Force  maintenance  population,  the  major  issue  of  concern  is  the  meth¬ 
odology.  I  believe  that  the  maintenance  observations  provided  the  information 
necessary  to  devise  a  sound  me  t  hodoi  ogi  ea  1  and  analytical  sober...  a:  id  also  som>- 
interesting  phenomenological  data.  This  discussion  will  focus  primarily  on  the 
methodological  issues  and  will  touch,  briefly  and  separately  on  the  maintenance 


Methodol ogy 


The  methodology  used  in  this  study  is  too  weak  to  provide  hard  data  for 
policy  making  but  at.  the  same  time  it  has  provided  the  data  to  develop  a  scientif¬ 
ically  valid  study.  The  original  intent  of  this  study,  howiver,  has  been  satisfied 
bccautv.  it  was  designed  as  exploratory  research  and  to  that  end  it  has  been  succe  .s- 
ful .  While  the  study  did  not  produce  answers  it  did  help  to  clarify  quest  i or- , 
which  was  the  anticipated  outcome .  The  basic  questions  raised  are:  ope  rat  i  oii.i! 
definitions  of  tasks,  distractions,  and  coping  behaviors;  the  complexity  of  the 
observation  process,  including  sampling  issues;  and  the  hypothesized  existence  of 
multiple  maintenance  environments  rather  than  the  assumed  monolithic  environment  . 

Operationally  differentiating  between  task,  distraction,  and  coping  behavior 
is  not  nr;  simple  as  it  first  appears.  How  the  task  is  defined  do  U  rtni  ties  what 
the  distractions  are  and  what  the  distractions  are  determines  the  range  of  coping 
behaviors  available  to  the  technician.  If  the  assigned  task  of  a  431XX  (ertw  chief) 
is  to  recover  and  launch  F-4  aircraft  'ro::i  a  cold  pit  what  activities  is  that  tn'-k 
"normally”  made  up  of?  How  the  above  question  is  answered  determines  what  activities 
will  he  ] ah  led  distractions  that  tlu-n  sene  note  some  kind  of  behavior  on  the  technician's 
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part  .  lor  instance,  "r.onr.al"  roid  pit  ;ic  l  1  v  i  t  1  es  consist  uf  servicing  and 
inspecting  activities  and  interact ing  with  the  1  light  crew.  Broken  aircraft  (code 
3  for  maintenance)  are  not  handled  bv  the  cold  pit  crew  but  return  to  another  p».  rt 
of  the  ramp  to  be  handled  in  a  fashion  different  than  the  cold  pit.  However,  if 
in  the  course  of  servicing  and  inspecting  a  cut  tire-  is  identified,  the  cold  pit 
crew  will  designate  one  or  note  'tew  members  to  change,  the  defect  ive  tire.  Ti: 
this  sense  the  tire  change,  although  a  discrete  maintenance  task,  is  a  deviation 
from  tire  "normal"  flow  of  events  in  the  cold  pit  and  would  be  Jabled  a  distraction. 
How  the  crew  chief  assigned  to  change  the  tire  reacted  to  the  assignment  and  how 
he  or  she  actually  went,  about  accomplishing  the  task  would  be  lab led  coping  behavior. 
Once  the  Lire  change  began ,  delays  for  parts  and  special  tools  would  be  distractions 
for  the  tire  changing  task  and  how  the  crew  chief  reacted  t  c  ■  the  distractions  would 
be  lab  1 cd  coping  behavior  for  that  task.  On  flip  other  hand ,  a  specialist  dispatched 
from  the  wheel  and  tiro  shop  to  change  a  main  gear  Lire  on  a  B-52  has  as  his  ce--;  ml 
task  only  the  changing  of  a  tire  and  when  that  task  is  completed  he  or  she  return: 
to  the  shop  for  further  dispatch.  The  crew  chief  in  the  cold  pit,  upon  complet  in.: 
the  tire  change,  returns  to  the  central  task  of  servicing,  inspecting  and  launching 
the  F-4  on  its  next  flight.  What  label ing takes  place  and  what  parameters  are  drawn 
obviously  interacts  with  operational  definitions.  A  preliminary  calegor izat  ion 
scheme  that  addresses  these  issues  is  presented  in  the  "Recommendations"  section. 

The  complexity  of  representative  sampling  and  the  obsci vat i onal  process  itself 
are  the  second  methodological  issue.  There  is  no  pretense  that  the  observations  in 


th  i  s 

study  are  representative  of  individuals  or 

groups 

What 

a  representative  oh  so 

vat  ion  is  is  , 

an  unknown  at  this  time. 

However , 

this  e 

'Use  nv  r 

'  s  experience  indicate 

that 

the  abso 

lute  minimum  observation 

length  is 

one  wi 

irksh  i  f t 

but  that  is  probably 

not  enough.  A  more  representative  sample  would  he  one  work  week's  activity  (five. 


eight  hour  shifts)  for  one  individual. 


At  this  obs<  i'v.i  i  i  on  Wngth,  however,  other 
factors  such  as  cost,  availability,  and  the  observer's  endurance  intrude  and  con¬ 
found  the  equal  ion.  A  iurLlier  problem  in  this  study  is  the  fact  that  a  broad  range 
(different  AFSCs)  of  maintenance  people  was  observed  and  comparisons  between  ob¬ 
servations  are  risky  indeed.  More,  longer  observations  on  maintenance  people  in  the 
same  Al-’SC  are  needed  to  develop  a  cmfidetu.e  level  on  the  representativeness  of 
Lite  sample. 

As  previously  noted  the  complexity  of  the  observing  process  overwhelmed  Lite 
observer’s  paper  and  pencil  technology .  The  problem  of  operational  definitions, 
the:  varying  turbulence  in  the  different  maintenance  environments,  and  the  dif¬ 
ficulty  of  keeping  track  of  and  interpreting  what  was  going  on  in  the  environment 
combined  to  discredit  the  paper  and  pencil  technology.  This  problem  is  one  of 
the  easiest  to  solve  as  in  the  course  of  this  research  I  encountered  information 
that  led  ne  to  a  piece  of  technology  (hardware)  (See  Appendix  111).  The  use  of  this 
hand-held  computer,  combined  with  a  sophist icated  calegor i zatici  scheme  and  a  valid 
sampling  technique,  will  make  possible  the  kind  of  study  necessary  to  produce  the 
data  that  policy  decisions  can  be  made  from.  This  approach  will  be  expanded  upon 
in  the  "KecommendaL ions"  section. 

The  third  methodological  issue  is  the  one  of  an  assumed  monolithic  maintenance 
environment  versus  hypothesized  multiple  maintenance  environments.  If  manpower 
planning  or  any  other  resource  allocation  is  done  on  the  basis  of  an  assumed  mono¬ 
lithic  maintenance  environment  preliminary,  phenomenological  data  from  this  study 
indicate  that  that  assumption  should  be  challenged  and  tested.  SAC's,  MAG's,  and 
TAC's  maintenance  environments  differ  from  each  other  because  of  their  different 
missions.  The  crew  chief's  maintenance  environment  differs  from  the  specialist's 
maintenance  environment  because  of  the  range  of  Lasks  each  is  involved  with.  At 
the  same  time,  it  is  likely  Lh.it  the  crew  chief  who  works 


in  the  phase  dock  functions 


ill  a  different  environment  (in  an  organizational  sense)  than  th<>  crew  chief  on  th 
flight  line  (;.in'  /,•  DC)  aiul  the  same.  thing  appi  ies  to  the  spec  ini  ist  vlu>  works  on 


the  bench 

anil 

t  he 

one  win 

>  works  on  the  flight  1 

i ...  .  If 

we  assume , 

f  rom 

■hat  dot; 

base  1  do 

not 

k  now 

,  that 

the  environment  is  ism 

,o.l  i  t  hie 

and  in  real 

■ry  it. 

is  not, 

manpower  , 

and 

ot  Iter 

re sout 

cc  planning  developed 

on  that 

false  assumj 

, t i on  v 

.■ill  d  vs  • 

functionally  d  ist  ributc  scarce  resources .  Given  the  complexity  of  the  nod',  rn  Air 
Force,  ina  intenanre  world  the  possibility  of  multiple  environments,  and  its  impact 
on  all  aspects  of  maintenance,  should  be  tested. 

While  not  exhausting  the  methodological  issues  in  this  study  the  above  coverage 
focuses  on  the  major  concerns.  I  believe  that  the  methodology  problems  are  solvable 
and  suggest  a  revised  methodology  in  the  "Kecorraendal Ions"  section.  The  second  half 
of  this  "Discussion"  section  will  deal  briefly  with  maintenance  issues. 

Ma i ntenance 

As  incntioncu  earlier,  the  maintenance  data  generated  in  this  study  cannot  be 
generalized  to  the  Air  Force  maintenance  population  for  methodological  reasons.  How¬ 
ever,  in  a  phcne-mc.nol  ogical  sense,  the  observation  data  has  face  validity.  The  pre¬ 
dicted  phenomena  and  relationships  within  the  phenomena  exist  and  the  significance, 
to  increased  productivity  is  higher  than  originally  assumed.  The  three  areas  to  be 
discussed  he  re  are  the  frequency  and  intensity  of  environmental,  (situational) 
distractions  (constraints),  the  coping  behaviors  of  maintenance  people,  and  main¬ 
tenance  peoples’  percept  ion  of  what  impedes  productivi ty . 

The  frequency  and  intensity  of  environmental  distractions  is  seme  function 
of  the  degree  of  environmental  turbulence.  The  environment  in  a  field  shop  or 
phase  deck  is  relatively  less  turbulent  than  a  flight  line  environment  and  there¬ 
fore  fewer  distractions  are  encountered.  However,  the  entire  maintenance  environment 
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is  more  ttirhu  1 .  :it  cad  It:  p  red  i  c  t  ah  1  c  tacn  the  c  1  c  •  ‘  suppij'i  cnvi  rout.en*  and 

a  si};::  f  t  i .  :it  cti  si  ul  a  :.;a  i  nti  nance  poison's  t.  i :  ;<■  is  s(.  ■  dialing  with  envirm- 

l;u  ■  i' t  .i  i  di., tract  it-:  .  llu‘  is  reprcsent.it  i  vc:  data  indicate  t.lia!  jw,  ■../  more  ‘if  ;l 
mainti  r  ;  m's  i  i  me  is  const::  .ad  i  a  coping  boh  a  .•  i  ors  st  imulated  by  cir.'i  )  un- 

inental  events .  A  subst  ant  i  portion  .  .  tin-  variance  in  the  precinct  ivi  ty  equation 
can  pr.ihah !  •>  ha  i-unt  ‘  I,  •  hv  events  asternal  t<.  the  individual  Maintenance1 
person  and  the  lei  ere  hi  \n  .  •  i,  :  or  her  control .  The  popular  mythology  is  that  the 
majority  of  the  \v t  i ance  in  the  product :vi ! y  equation  is  controlled  by  the  individual 
maintenance  person  anti  the  shetchy  evichnce  i  row  this  study  indicates  that  the 
situation,  rat  com  than  the  individual  ,  contributes  the  majority  of  the  variance.. 

If  ft". ne  research  confirms  the  prel tninury  data  in  this  study  Managers  could  de¬ 
rive  greater  product ivi t  y  increases  at  less  cost  by  proper  control  of  the  environ¬ 
ment  r.  *  nor  than  focusing  all  productivity  efforts  on  the  individual  maintenance 
person . 

The  second  observat  i  on  deserving  co:..  sent  here  is  what  it  is  that  the  main¬ 
tenance  person  complains  about.  In  most  of  the  cases  observed  maintenance  pe  t  sour, 
liked  their  job  but  disliked  environmental  events  surrounding  it.  Thc-y  pointedly 
attacked  se-gnents  of  the  maintenance  environment  and  specifically  perceived  that, 
rather  than  assisting,  environmental  events  hindered  maintenance  efforts.  They  are 
adamant  and  vocal  about  this,  particularly  since  in  two  of  the  three  bases  no  effort 
was  made  to  collect  this  type  of  information.  Unfortunately,  it  would  take  a  lengthy, 
probing  interview  to  sort  tin's  information  into  useable  data  and  available  resources 
precluded  that  effort.  Not  only  do  environmental  events  appear  to  control  the  ma¬ 
jority  of  productivity  variance  from  the  observer's  point  of  view  hut  the  hands-on 


maintenance  people  verbalize  a  similar  perception. 
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The  t  h  i  i'  cl  observation  is  that  the  individual  maintenance  person  is  doin'.’,  a 
good  to  excellent  job  (sample  not.  representative')  .and  engage*-  in  reasonably  positive 
coping  behaviors  from  a  productivity  point  of  view.  iiov.vver,  their  copin’,  behaviors 
are  ol ten  contradictory  to  organizational  policy,  to  then  a  pet  c<  i ved  d i street i on  . 
What  they  are  experiencing  is  the  frequently  concealed  conflict  be  tv.  eon  pressure 
for  maximum  sortie  general  ion  and  compliance  with  organ  i  ;:a  t  i  o:ia  1  policy.  The.  of¬ 
ficial  point  of  view  is  that  these  two  objectives  are  one  and  Lite  sane  vh  i 1  c  the 
maintenance  person  views  then  as  mutually  exclusive.  Tc>  then  organizational  policy 
and  structure  are  part  of  the  <.  :svi  ronuont  al  distractions  that  steal  valuable  tirr.c 
from  what  is  really  important.  The  maintenance  person  is  productivity  oriented 
and  strongly  ri  sent :  environment  a  l  events  that  interfere  with  task  cccor.pl  ishv.ont  . 
Management  might  achieve  significant  p.rodut  t  i  vi  t  y  gains  at  low  cost,  by  better  centre 
of  distracting  environmental  events.  This  strategy  should  produce  quick  roturn- 
and  is  easier  to  implement  than  s-igni  f  scan*,  attitude  change. 

After  experiencing,  three  weeks  c>f  maintenance  observation  1  am  reasonable  mn- 
vinced  that  the  basic  ideas  in  this  study  are  supportable  and  that  valid  and  reli¬ 
able  data  can  be  collected.  1  believe  that  a  sound  methodology  can  be  developed 
from  this  preliminary  study  and  I  know  that  a  valid  sampling  schedule  can  be  worked 
out.  I  am  convinced  that  this  line  of  research  will  have  a  measurable  impact  on  the 
productivity  question  and  while  the  dollar  cost  could  be  low  the  organizational  cost 
could  be  high,  how  1  visualize  a  larger  research  project  that  corrects,  the  flaws  in 
this  study  is  contained  jn  the  "itecommendat  i  ons "  section. 
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In  ol  der  to  produce  results  genoralizable  to  the  Air  Force  maintenance  popu- 
lat  ion  a  stratified  random  selection  of  sites  (luc  es)  and  Individuals  oust  be  de¬ 
veloped .  To  keep  the  simple  size  reasonable  the  study  should  concentrate  only  on 


one  Air  Force  Specialty  Code  (AI'SC)  and  i  suggest  that  it  he  431XX,  crew  chief. 

The  sample  would  be  stratified  by  command  (MAC,  SAC,  TAG),  by  skill  level  (431X3, 
431X3,  431X7,  431X9),  and  by  type  of  aircraft;  but,  once  stratified,  selection 

within  the  strata  would  be  random.  The  total  sample  size  would  depend  upon  how 
many  431XXS  there  arc  in  how  many  locations.  Random  selection  of  sites  could  be. 
done  at.  any  time  once,  the  population  was  identified  while  the  random  selection  of 
individuals  would  be  done  on  each  individual  site  using  the  unit's  master  roster 
of  personnel  assigned  in  the  431 XX  AI'SC.  The  sampling  problem  is  a  standard  one 
and  compared  to  the  other  issues  is  easily  solved. 

The  toughest  problem  is  a  manageable,  sophisticated  classification  scheme  that 
realistically  encompasses  all  of  the  activities  that  the.  observer  might  encounter. 
What  makes  the  whole  project  feasible  is  the  hand -he  id  computer  typified  by  the 
material  in  Appendix  111.  A  coded  classification  a eh erne  could  be  developed,  within 
the  capabilities  of  the  hand-held  computer,  that  would  permit  the  observer  to  keep 
accurate  account  of  a  variety  of  tasks,  events,  and  subsequent  behaviors .  To  solve 
the  problem  of  tasks  within  tasks  (i.e.,  cold  pit  crew  changing  a  tire)  a  scheme 
that  provided  codes  for  primary,  secondary,  and  tertiary  tasks  could  he  devised. 

The  overall  scheme  would  need  codes  for  tasks  codes  for  environmental  distractions, 
and  codes  for  the  coping  behavior  resulting  from  the  distraction.  The  hand-held 
computer  has  an  internal  clock  and  all  entries  would  have  time  references.  For 
example:  on  a  fourteen  character  keyboard  the  first  s i x  digits  could  be  used  to 

code  primary,  secondary,  and  tertiary  tasks;  digits  seven  through  ten  could  he  used 
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to  code  distractions,  and  digits  eleven  through  fourLeen  could  be  used  to  code 
coping  behavior.  From  a  preconceived  coding  scheme  the  observer  would  select  the 
appropriate  numbers  and  punch  them  into  Lhe  hand-held  computer  resulting  in  a 
minimum  of  recording  tin.*  and  a  rv.x imum  of  observing  line.  With  some  practice 
the  observer  would  become  quite  adept  and  .should  be  able  to  keep  up  with  the  pace 
of  environmental  events.  When  the  day's  observations  are  finished  the  hand-held 
computer  is  plugged  into  a  big  computer  and  the  data  is  directly  dumped  into  the 
big  computer.  Depending  on  the  facilities  available  the  (lav's  1  aw  data  is  avail¬ 
able*  in  print  out  form  in  a  short  time  and  can  bo  reviewed  and  corrected  if  neces¬ 
sary  while  Liu  observer's  memory  is  fresh.  The  stored  data  in  the  computer  accu¬ 
mulates  and  data  analysis  can  be  performed  at  the-  investigator's  discretion.  The 
information  for  the  content  of  the  Task,  Distraction,  and  Coping  Behavior  dimons i<  n-. 
of  the  coding  scheme  is  available  and  could  be  fleshed  out,  if  necessary,  during 
a  pretest.  A  pretest  of  tTu  sampling,  classification,  and  observation  r*  cording 
methodology  would  he  necessary  and  could  be  completed  in  a  one  week  field  trip. 
Compared  to  survey  research  this  type  of  research  would  be  relatively  expensive  but 
would  result  in  hard  data  about  what  maintenance*  people  actually  do  rather  than 
self-report  data  which  is  historically  unreliable. 

As  a  consequence  of  this  feasibility  study  I  am  reasonably  convinced  that  a 
larger  study  that  is  conceptually  sound  and  methodologically  valid  is  possible. 

The  results  of  such  a  study  would  he  genera L izab I e  to  the  entire  Air  Force  mainte¬ 
nance  population  and  would  provide  reliablt  data  for  policy  making  decisions.  The 
following  section  concludes  this  study  and  ties  all  of  the  ends  together. 
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vii.  coxa  us  to:. 

Til  is  Air  force  Office  of  SciciU  if  ii:  Kese.i  j-ch  (AROSH)  Mini  grant  I'rojct  r  lias 
boon  a  1  cai  n  ir.g  experience,  it  was  des  i  f»nod  that  way.  Because  of  resource  constraint.:, 
the  study  was  1  imi  ted  in  scop,  but  it  lias  generated  valuable-  information.  Tin-  con¬ 
ceptual.  do v, •  lop::.,  n t  appears  sound,  tin  methodological  problems  are  resolvable.,  and 
the  information  that  a  larger  study  would  produce  is  important  to  Air  Fence  mainte¬ 
nance  management .  Productivity,  however  measured,  will  continue  to  be  aa  issue  and 
the  speculative,  data  from  tills  study  indicate  that  management  lias  ignored  an  area 
that,  has  a  potent  ial  for  high  payof  1  in  produc.tivi  ty  increases.  The  issue,  and  the 
methodology  are  worth  pursuing. 

Traditionally,  management  lias  focused  its  productivity  efforts  on  the  indi¬ 
vidual  at  the-  bottom  of  the  organizational  hi*  rarchy  who  engages  in  the.  hands-on 
core  technology.  This  approach  assumes  that,  the  hands-on  Air  force  maintenance 
person  controls  a  substantial  portion  of  the  variance  in  the  production  equation . 

What  additional  resources  that  are  committed  are  committed  to  doing  something  to 
the  individual  to  increase  product ivi ly  .  The  conceptual  argument  contained  here¬ 
in  challenges  the  above  assumption  and  suggests  instead  that  environmental  distrac¬ 
tions  (situational  constraints)  dominate  the  variance  in  the  productivity  equation. 

A  highly  motivated,  competent  maintenance  person  may  net  be  productive  hut  it  will 
be  the  fault  of  the  environment  in  which  the  task  is  contained,  not  the  fault  of 
the  individual.  If  the  tentative  evidence  in  this  study  is  borne  out  there  is  a 
much  higher  potential  lor  increasing,  productivity  by  changing  the  environment 
rather  than  the  individual. 

Resource  allocation  is  currently  accomplished  under  the  assumption  that  the 
planners  know  how  maintenance  people  "really"  spend  their  time.  The  tentative  data 
from  this  study  suggest  that  maintenance  people  spend  50%  or  more  of  their  time  coping 
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comes,  the  expended  study  outlined  above  would  provide  hard  data  on  how  much  time 
(NOT  time-motion  study)  is  available  for  actual  task  accomplishment  and  could  pro¬ 
vide  valuable  information  to  resource  allocators. 


The  bottom  line  is  that  data  frets  tin  above  suggested  study  could  provide 
managers  and  resource  allocators  with  the  information  on  hov:  to  attack  productivity 
issues  from  a  new  direction.  Not  only  is  it  necessary  to  recruit,  select,  train, 
and  assign  qualified  maintenance  people  it  is  also  necessary  to  insure  that  the 
environment  in  which  their  tasks  arc  imbedded  does  not  impede  or  distract  from  task 
accomplishment.  It  is  the  latter  issue  that  needs  increased  attention  from  manage¬ 
ment  and  this  line  of  research  could  provide  manager;  w i th  the  information  to  bet¬ 
ter  manage  the  maintenance  env i ronment .  As  Peters  and  O’Conner  comment  (Academy 
of  Management  Review,  19 SO ,  vol  .  5,  3,  391-397) 

Situational  constraints  relevant  to  porf ormance  outcomes  remain  a 
relatively  unexplored  source  of  variance  of  potential  importance 
to  both  researchers  and  practitioners  alike.  This  frequently  over¬ 
looked  construct  is  hypothesized  to  affect  both  the  level  of  obesovvod 
(sic)  performance’  and  individual  d i t 1 erence/work  outcomes  as  well 
as  sat  i  1  ac  t  i  on/per  f  ormincc  associations  .  The  limited  empirical  evi¬ 
dence  available  clearly  justifies  the  need  to  further  explore  the 
direct  and  indirect  effects  of  situational  variables  as  partial 
determinants  of  these  outcomes.  (p.  396-397) 


PRIVACY  RELEASE  STATEMENT 


I  have  been  informed  by  Dr.  William  Kane  that  according  to  the 
Privacy  Act  of  1974  (Public  Law  93-579,  31  Dec.  74,  5  U.  S.  C.  552a) 
my  participation  in  this  project  is  voluntary.  If  I  do  not  wish  to 
participate  it  will  not  be  held  against  me  and  I  do  not  have  to  state 
why  I  do  not  wish  to  participate. 

If  I  do  participate  I  understand  that  Dr.  Kane  is  not  here  to 
monitor  the  quality  of  my  performance  and  that  he  will  not  report 
back  to  my  supervisor.  The  data  gathered  on  me  as  an  individual 
will  be  combined  with  other  individual  data  and  the  ability  to  identify 
my  individual  results  will  disappear  in  the  aggregation. 

I  hereby  give  permission  for  the  use  of  my  information  with  the 
understanding  that  it  will  never  be  attributed  to  me  personally. 


Signature 
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POST  OBSERVATION  INTERVIEW  QUESTIONS 
William  D.  Kane,  Jr.,  Ph.D. 
Western  Carolina  University 


Hank _ AFSC _  Date 

Base _  Command 

1.  How  many  years  service  do  you  have? 

2.  How  many  years  of  experience  do  you  have  in  this  AFSC? 

3.  How  long  have  you  been  assigned  to  the  base? 

4.  How  long  have  you  worked  on  your  current  weapons  system? 

5.  What  events  occurred  since  you  were  assigned  this  task  that  slowed  you  down 
or  made  it  difficult  for  you  to  complete  the  task? 

6.  What  did  you  do,  what  action  did  you  take,  to  get  around  or  eliminate  that  which 
was  interferring  with  task  accomplishment? 

7.  How  often  do  these  kinds  of  events  hinder  your  job  accomplishment? 

8.  What  percent  of  your  direct  labor  time  is  generally  consumed  in  dealing  with 
events  that  interrupt  the  maintenance  task? 

9.  How  do  you  know  what  to  do  when  one  of  these  disruptive  events  occurs? 

10.  How  often  are  your  actions  successful  in  resolving  the  interruption  so  that  you 
continue  with  the  maintenance  task? 
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DATA  MYTH:  THE  MISSING  LINK 

Computers  have  long  mode  up  the  last  two  links 
in  the  throe-link  chain  of  data  collection,  process¬ 
ing  and  reporting.  But  it  wasn't  until  the  introduction 
of  the  first  Datamyte  in  the  mid  '70s  that  the  first 
link  —  data  collection  —  was  supplied,  and  fully 
computer-aided  behavioral  studies  became  a 
reality. 

BASIC  BENEFITS  UNCHANGED 

Easier,  faster,  more  reliable  data  collection  is 
what  you  might  expect  from  a  soiid-state  electronic 
data  collector.  But  this  is  just  a  small  part  of  the 
Datamyte  benefits  story. 

Of  much  greater  significance  is  the  time  and 
money  saved  at  the  processmg'reporting  stage. 
Because  of  Datamyte's  interface  caDabilities  with 
computers,  yours  or  time-share,  comprehensive 
printed  reports  are  yours  within  minutes  following 
data  collection. 

No  more  need  for  tedious,  time-consuming  reduc¬ 
tions,  calculations  and  keypunching.  No  more 
chance  for  human  error. 


WHAT  IT  IS 

The  Datamyte  1000  is  a  general  purpose,  hand¬ 
held  data  collector  with  a  solid-state  memory 


capable  of  storing  up  to  48.000  characters  m  a 
computer-readable  format.  Rechargeable  batmry 
power  permits  at  least  12  hours  ot  operation,  any¬ 
where.  Following  data  collection,  trie  data  is  trans¬ 
mitted  via  an  interface  cable  to  your  computer  tor 
report  generation. 


NEW  1000  SERIES  OFFERS 
NEW  FEATU .  ,ES/u Ei i Ei:JTS 

This  latest  generation  of  Datamytes  still  otters 
the  same  time-proven  benefits,  but  now  it  has  been 
updated  to  reflect  both  customer  requests  and  the 
latest  advances  in  technology.  Chock. NEW  FEA¬ 
TURES  (next  page)  for  details  on  CMOS  technology, 
LCD  display  and  environmental  protection. 


MODEL  1004 

As  with  the  Datamyte  904.  ttie  new  1004  is  an  ex¬ 
cellent  tool  for  behavioral  research,  allowing  you 
to  spend  more  of  your  time  observing.  And  you 
can  forget  about  reading,  interpreting  and  entering 
time.  It's  handled  automatically.  Equally  impor-ant. 
the  Datamyte  adapts  easily  to  your  other  data  col¬ 
lection  needs. 

Besides  the  Datamyte,  you'll  need  a  computer 
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and  computer  program(s).  If  you  don't  have  access 
to  a  computer,  we  can  direct  you  to  a  low  cost, 
nationwide  time-share  service. 


DATA  TTwM'JSr.’ilSSION  . . . 

“INSTANT”  iJriOCHoolf 'G 

Stored  data  is  transmitted  directly  to  a  time- 
share  ierrnmal  or  mini-computer  by  means  of  a 
simple  interface  cable.  The  Datamyte  transmits 
serial  ASCII  (American  Standaro  Code  for  Informa¬ 
tion  Interchange)  into  RS232C  or  20  mA  current 
loop  devices. 

Data  is  then  processed  by  calling  up  the  appro¬ 
priate  computer  program.  Within  minutes  a  pro¬ 
fessional,  computer-written  report  is  in  your  hands. 


DATAMYTE  1004 


INTRODUCTION  Replaces  Model  904.  Oilers  the  same 
features  and  works  with  the  same  com¬ 
puter  programs.  An  adapter  permits 
using  904  interlace  cables. 


APPLICATIONS  Usable  in  every  known  area  of  behav¬ 
ioral  study  .  .  .  mother-infant,  teacher- 
student,  mental  retardation,  child  ag¬ 
gression,  group  interaction  and  animal 
behavior. 


CAPABILITY 


INPUT  1 

MODES 


Up  to  48K  memory.  Numeric  keyboard 
with  14  characters:  O  S  and  C,  F,  H,  *. 


DATA  +  TIME  are  recorded  upon  key¬ 
ing  ENTER. 


ONE-DIGIT  AUTOTIME:  Records  data 
plus  time  upon  keying  any  one  ol  the 
14  character  keys. 


TWO-DIGIT  AUTOTIME:  Records  data 
plus  time  upon  keying  any  two  of  the 
14  characters. 


DATA  ONLY:  Records  data  only  upon 
keying  ENTER. 
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DATAMYTE  1CC0  ACCESSORIES 

An  interface  cable  and  a  battery  charger  are  re¬ 
quired  accessories,  and  a  spare  battery  is  highly 
recommended.  All  others  are  optional. 

INTERFACE  CADLE:  A  wide  selection  of  inter¬ 
face  (output)  cables  is  available  for  connecting 
the  Datamyte  1000  to  a  variety  of  computer  termi¬ 
nals,  minicomputers  or  microcomputers.  See  back 
of  price  list  for  complete  listing. 

1012  CATTERY  CHARGER:  Recharges  a  fully 
discharged  batter  in  14-16  hours,  and  can  also  be 
used  as  an  AC  adapter  for  maintaining  memory. 
An  accessory  adaptor  permits  charging  a  spare 
battery.  Rotating  batteries  permits  around-the- 
clock  operation.  (A  small  built-in  standby  battery 
maintains  memory  while  exchanging  main  batteries.) 

1015  SPARE  CATTERY:  With  a  spare  battery 
there  is  no  need  to  hold  up  Datamyte  operation 
while  waiting  for  battery  recharging  ...  a  time¬ 
saving  convenience  whenever  the  Datamyte  is  in 
frequent  use. 

1022  CARRYING  CASE:  This  durable  ABS  plastic 
attache  case  is  lockable.  The  custom-cut  foam 
rubber  insert  is  designed  to  protect  and  hold  the 
Datamyte  1000,  a  battery  cnarger,  spare  battery 
and  an  output  cable. 


SPECIFICATIONS 

SIZE:  13  *  10  x  1.5  inches 
WEIGHT:  3  !!-s. 

HOUSING:  I’l.-sk  APS  pl.if.tic 
SCRATCH  PAD:  4.2  :>  x  7  inches 
NECK  STRAP:  f.e:"0 /.-.r!c.  posilionable 
OPERATIC C.  T r  ’  ‘ P:  •'  J 0  - 1 23°F 

MAIN  BATTERY :  12  I’Caro  rpfr.'.lion.  rechargeable.  removable 
STANbllY  BATT  uKY:  15  Ik  urs  it  :  mury  retention 
KEYBOARD:  C.  F.  H,  *.  0  il.ru  0.  Also  CR  (carriage  return) 
CLOCK:  In  seconds,  or  liundrecihs  or  thousandths  of  a  minute 
(sclectab'c) 

INTERVAL  TIMER:  Switch  selectable  in  intervals  ot  3,  5.  10.  15 
and  30  seconds,  or  1,  2.  5  and  10  minutes. 
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MEMORY:  <K.  eK,  16K,  32K  or  C3K  characters 
ENTRY  RATE:  10  keys  p?r  second,  mix. 

OUTPUT:  ASCII.  RS232C  (sr  20  rnA  current  loop  optional) 

OUTPUT  RATE:  Selectable  bind  rstr  •,  c.f  110,  HO.  3CC.  ECO. 

1200,  2-1C0  or  rj00.  Or  user  rrotr.L'd  baud  cieck 
(16  times  hit  d  rate  up  to  -‘aCO  max.) 

EXTERNAL  CONTROL: 

DC3  —  Stop  Transmit:'.,  -  n  11 3  HEX) 

DC1  —  Resume  Iran  sir.  is  ton  ( 1 1  HEX) 

BEL  —  Resume  transr  s':cn(07Ht  X) 

DISPLAY:  16  digit.  0.315  inch  LCD  (numeric) 


NOTE:  Spcciticitions  subject  to  change  without  notice. 
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Printed  in  U.S.A. 


k  ...  %  .j  .  .  .  i  .  .  .. 

"  •  —  *  '  *  •  ;  ••  •  \  '  ;  r 

„  ■  il'  .  .  i  .  ~ *  ; .  .■/<.} 

Easier,  faster,  more  reliable  data  collection  is  what 
you  might  expect  from  a  solid  state  electronic 
data  collector.  But  this  is  just  a  small  part  of  the 
Datamyte  benefits  story. 

- 

Easier,  taster,  more  reliable  data  collection. 

Observer  can  spend  much  more  time  ob¬ 
serving  .  .  .  time  is  recorded  automatically. 

Because  Da  la  my  to  interface's  directly  with 
computers,  comprehensive  printed  reports 
are  available  within  minutes  after  data 
collection. 

No  more  need  for  manual  reductions,  cal¬ 
culations  and  keypunching.  No  more 
chance  for  human  error. 

Provable  savings  of  up  to  $10,000  a  year 
in  processing 'reporting  time  alone  on 
many  applications. 

Datamyte  easily  adapts  to  your  individual 
data  collection  needs  .  .  .  your  basic  pro¬ 
cedures. 

Computer  pre-loading  of  the  Datamyte  cuts 
amount  of  data  to  be  ent-wc-c  .  .  .  provides 
operator  prompts  that  virtually  eliminate 
chances  of  missing  important  data. 

Entries  can  bo  recalled,  edited  and  even 
compared  with  entries  of  the  previous 
study. 

Battery  powered,  hand-held  portability. 

Lightwe  ight,  portable  .  .  .  twelve  hours  or 
more  of  data  collection  for  each  battery 
■  change. 

P - J 

CMOS  technology  for  lower  power  require¬ 
ments  .  .  .  longer  operating  periods  be¬ 
tween  battery  rcchargmgs.  Unit  can  be 
turned  off  without  losing  memory.  . 

LCD  (Liquid  Crystal  Display)  for  easy  read¬ 
ing  in  direct  sunlight  .  .  .  lower  power 
requirement. 

Environmental  protection  from  dust  and 
rain  with  flexible,  transparent  keyboard 
cover. 

Alphanumeric  capability  and  bar  code 
wand  ...  to  be  announced  later  (rot ro- 
littable). 

V _ J 


Of  much  greater  significance  is  the  tin- 
money  saved  at  the  processing  report::. a 
Because  of  Datamyto's  internee  capab.ss. 
computers,  yours  or  time-snare,  cornerc.'i 
printed  reports  are  yours  wituiu  minutes  fob 
data  collection. 


No  more  need  for  tedious,  time-consuming  re¬ 
ductions,  calculations  and  keypunching.  No  more 
chance  for  human  error. 


V/rJAT  !T 


The  Datamyte  1000  is  a  general  purpose,  hand¬ 
held  data  collector  with  a  solid-state  memory 
capable  of  storing  up  to  43.000  characters  in  a 
computer-readable  format.  Rechargeable  battery 
power  permits  at  least  12  hours  of  operation, 
anywhere.  Following  data  collection,  the  data  is 
transmitted  via  an  interface  cable  to  your  computer 
for  report  generation. 


fir-";  j.  (■ 

I  .  I 

f  :  ’  r- 


T 


This  latest  generation  of  Datamytes  still  offers 
the  same  time-proven  benefits,  but  now  it  has 
been  updated  to  reflect  both  customer  requests 
and  the  latest  advances  in  technology.  Check 
NEW  FEATURES  (left)  for  details  on  CMOS  tech¬ 
nology,  LCD  display  and  environmental  protection. 


i- 1*  f  \  rn  I  r-  ri  7 


As  with  the  Datamyte  906,  the  new  1005  is  an 
excellent  tool  for  work  measurement  applications, 
allowing  you  to  spend  more  of  your  time  observ¬ 
ing.  And  you  can  forget  about  reading,  interpreting 
and  entering  time.  It's  handled  automatically. 
Equally  important,  the  Datamyte  adapts  easily  to 
your  other  data  collection  needs. 


Besides  the  Datamyte.  you'll  need  a  computer 
and  computer  progranns).  If  you  don't  have  access 
to  a  computer,  we  can  direct  you  to  a  low  cost, 
nationwide  time-share  service.  Also,  we  have 
both  time  study  and  work  sampling  programs 
accessible  on  time-share,  eilher  of  which  you 
can  rewrite,  if  necessary,  to  fit  your  own  computer. 
For  details,  ask  for  Technical  Bulletin  154  (Time 
Study)  or  153  (Work  Sampling.) 


J 


For  information  on  using  the  Datarnyte  in  other 
applications,  ask  for  these  bulletins: 


.  i 


Stored  data  is  transmitted  directly  to  a  tlmc-cknm 
terminal  or  mini-computer  by  means  of  a  s.mr.  a 
103  -  Downtime  Recording  interface  cable.  The  Datarnyte  tranarr serial 

105  -  Predetermined  Time  Systems  ASCII  (American  Staneard  Code  for  lr.fr  -mation 

Interchange)  into  R5232C  or  20  rnA  current  Icop 
_  „  devices. 

r.tCr :\iv.  \~z 

The  two  new  optional  features  to  be  announced  Data  is  then  processed  by  calling  up  the  appro- 

later  —  alphanumeric  capability  and  bar  code  priate  computer  program.  Within  minutes  a  pro¬ 
wand  -  will  be  retrofittable  to  previously  pur-  fessional,  computer-written  report  is  in  your  hands, 

chased  1006  units. 


DATAMYTE  1006 


INTRODUCTION 

Replaces  Model  905.  Offers  the  same  features,  and  works  with 
the  same  computer  programs.  An  adapter  permits  using  905 
interface  cables. 

APPLICATIONS 

Time  study,  work  sampling,  downtime  recording,  predetermined 
time  systems,  event  recording,  gauge  reading  and  traffic 
studies.  (NOTE:  Ask  for  tech  reports  on  these  subjects.) 

CAPABILITY 

Up  to  48K.  memory.  Numeric  keyboard  with  14  characters:  0-9 
and  C,  F,  H,  * 

INPUT 

MODES 

1 

DATA  +  TIME  are  recorded  upon  keying  ENTER 

2 

ONE-DIGIT  AUTOTIME:  Records  data  plus  time  upon  keying 
any  one  of  the  14  character  keys. 

3 

TWO-DIGIT  AUTOTIME:  Records  data  plus  time  upon  keying 
any  two  of  the  14  characters. 

4 

DATA  ONLY:  Records  data  only  upon  keying  ENTER. 

5 

DATA  +  EDIT:  Data  is  recorded  upon  keying  ENTER  and  the 
recorded  data  may  be  edited. 

6 

DATA  +  EDIT  +  DOWNLOAD:  Allows  entire  memory  to  be 
downloaded  with  prompt  and  data  fields.  Also  allows  editing, 
except  for  prompts. 

7 

DATA  +  TIME  +  EDIT  +  DOWNLOAD:  Same  as  In-Mode  6, 

but  with  time  field  added. 

An  intotfa.v  v  u-  •  .  puth'ty  ch.itgor  are  re¬ 
quired  acivs:..'  .-  .  ,  -.1  ,,  rp.Ki'  battery  in  highly 
recomrnrnd.M  \  \  ;s  arc  o[>tre>nal. 

INTERFACE  0  Nil'.  ;  Alljn  f.f.’lcction  of  interface 
(output)  cable.-.  .  a.  i  ..ciio  for  connecting  the* 
Datamyto  K\V  ,r  \  i  ot\  of  computer  terminals, 
minicomputer .•  ■  .-•ocomputors.  Sec  back  of 

price  list  for  a  co  -v  ote  listing. 

1012  BATTERY  OM-V.GER:  Re-charges  a  fully  dis¬ 


charged  bnttcVN  -  -p,  pours,  and  can  also  be 

used  as  an  AC  .ic.vv  tor  maintaining  memory. 
An  accessory  .kwv  permits  charging  a  spare 
battery.  Rotating  ;v,t:e--es  permit  around-the-clock 
operation.  (A  sms  .  tv  t  in  standby  battery  main¬ 


tains  memory  v\c  e  exchanging  main  batteries.) 

1015  SPARE  BATTERY:  YV.th  a  spare  battery  there 
is  no  need  to  ho  a  .  r  Oatamyte  operation  while 
waiting  for  batter-,  wnurging  ...  a  time-saving 
convenience  where-'. or  the  Datamyto  is  in  frequent 

use. 

1022  CARRYING  CASE:  This  durable  ABS  plastic 
attache  case  is  ior-ahie.  The  custom-cut  foam 
rubber  insert  is  ces.cned  to  protect  and  hold  the 
Datamyto  10C0.  a  cattery  charger,  spare  battery 
and  an  output  cache. 


S  7  ”  c !  ;* !  c  '  r; :  • 

SIZE:  13  >  10  x  1  5  inches 
WEIGHT:  3  lbs. 

HOUSING:  Elacl-  .’■?$  p  astic 
SCRATCH  PAO:  4  '/ <  7  irches 
NECK  STRAP'  s'~c.ic:n  posnionable 
OPERATING  Tr  VP-  ■  130'  F 
MAIN  BATTERY:  12  lows  operation. 

rechargeable.  removable 

STANDBY  BATTE •'<  i  1  5  hours  memory  retention 
KEYBOARD.  C.  F.  H.  *  and  0  thru  9.  Also  CR  (carriage 
return) 

CLOCK:  000. CO  •  Vj  3  V)  mm  i  O.Ot 

INTERVAL  TIMER  Dml-.li  selectable  in  intervals  o(  3.  5. 

10,  15  and  30  seconds,  or  1,  2,  5  and 
10  minutes 


\b 


MEMORY:  2K,  4K.  8K.  16K.  25K  bytes  (manimum  ot  4EK 
keyboard  characters) 

ENTRY  RATE:  10  levs  per  second,  man. 

OUTPUT:  ASCII.  RS232C  (or  30  mA  current  loop  optional) 
OUTPUT  RATE:  Selectable  baud  rates  of  110.  ISO,  300. 

000,  1200,  2400  or  <300.  Or  user  provided 
baud  clock  (10  limes  baud  rate  up  to 
4800  max.) 

EXTERNAL  CONTROL: 

DC3  —  Stop  Transmission  (13-HEX) 

DC1  -  R  esumo  transmission  (1 1  HEX) 

BEL  —  Resume  transmission  (07  HEX) 

ACK  —  Transmit  next  iino  (06  HEX) 

NAK  —  Transmit  last  line  (15  HEX) 

DISPLAY:  16  digit,  315-inch  LCD  (numeric) 


NOTE:  Specifications  subject  to  change  without  notice. 


pir1 

mm  kL-  W—  V  <— 


.1  ' 
J  >  J 


E 


r*.-  i  -i 
it.  ■  I 


CORPORATION 


14960  IN0US1  Blit  Bi-AO  V  NStl.VXA  VV  S'.,)A3 
ttWrUS  rrru 


(M78A7B0 


Printed  in  U  S  A. 


OBJF-CTIVc:  Tl.*  ;  :  pinMTl*  J'l  of  tin-  D  ••  ;  I : ,  lor  :  •  n  i  •  i ,  .  :  >,  .  ,:rc  *i  I ,  n  • .  ij 

0".ly  by  ori‘.':>  irn.iriui,.;  ;ri.  mr-  '  .,i  ..vi!.-|  ('■■■  •  (•,•(•  .  ■ .  U- 

Su'JU'.vt  ill-:  iVi'l"  r  It Hj  ot  •.•..•I’ll  |,r<  .  on  ;i;  m'.tru.n.T,;  r., -i  (>  ; 

used  t.ffrcbvi'ly.  In  i-oclt  tli*-  ..iri  mj*.  hirj.von-  ,jn;f  Jvd t .v.irc  p  v:!.  ./y  s  „ri 
identified,  as  me  tin;  cudinq  schinr.-’i. 

Not  only  dies  th“  Dat  irny.i-  p  ’limt  fasu  r,  more  rt  1  i  .tji--  djta  collection, 
but,  Lerause  of  its  com;)u*--i  inter  fu.  e  ..bilitu  piotessctl,  ronipidi.  ns 
printed  report.  are  evaiLiu’e  v.itinn  tr  r  utes. 


PARENT-CI  !l  LD  ATTACHMENT  BEHAVIOR  IN 
HOME  AND  LABORATORY  SETTINGS* 


CODING  SCHEME: 


by:  Robert  B.  St-'.vait,  M.A. 

Robert  L.  Burgess,  Ph.D. 

Division  of  Ind.vidujl  and  Fanrrtly  Studies 
The  Penns /Iv.'iiti  State  Uni'.-  rs.ty 
University  Paik,  Pcnnsylvarve  1680? 


Column  5,  One  Digit  -  Focal  Subject 


1  ype  of  Inteiaction  (1st  column! 

Verbal  give .  1 

Verbal  receive  . .  ? 

Physical  give .  3 

Physical  receive .  4 


ANALYSIS: 

This  study  measures  the  frequency,  duration  and  rate  of  behavior 
enchange  within  dyadic  and  triadic  groups. 


SOFTWARE: 


Ouslifiei  Code  C3:d  column! 

Attachment  .  1 

Sociable.  Affiliation .  2 

Fear, Wariness . 

Approach  . 

Ignore  . 

Unaware . 


Contributed  by  Pr  •■*,;!<!  L.  H Ci ' ! e 

BOSSPROG  unri’vs  s  prcnroT* 

BOSSPROX  •  OATAMYTE  id!>j  ;n%tiy$:s  program 
BOSSRBLY  •  •t*.;  coc v  r-.liah  ty  program 

BOSSSCAf  J  -  cu:j  check  p-  c  y  am 


Other  Actor  fbth  column) 

Person  x  to  10 

New  Focal  Sub.oct  =■  99039 
End  of  Session  -  7 7 T  7  7 
Begin  New  Session  55555 
Begin  Data  -  66666 


HARDWARE: 


IBM  370  -  1 GS 


ABSTRACT . 


The  prirmty  oh-md  -.»?  of  This  study  was  to  observe  parent  child 
interact  on,  .vdh  an  •  mph  r..s  rn  p: v  r .*.•  f •  noci  attachment  E-ehav  ors, 
such  that  a  d-  »  i  ‘  d.:M  h-  m.m t  tv  ol.tjuiaJ  tm  the  oRects 
of  tv.o  crolot;  *.  •'  It  ,  on  the  prv  no rr.eiu  comm-  *pfy  observed 
durina  the  s*  o  • . : :  . . ? >  .md  fm*  ion  of  parents  and  their  young 
children.  Dvd.ii  a*  d  :*  , .  i .  c  Situ,.t..jn-.  r  p  t  *  *  r  v ,  v  J  j:ui  a  syste¬ 
matic  sampi  -  id  * 1  !•’  ior  .'f  :h ■*  parents,  tno  ch;:dr»n  jnn  two 

adult  comi-.'.aiT  t  a.aw  v.  is  » •  c  v :  foci .  B-’hawor  was  coded  with 
rc’.p**ct  to  .i  :  Ws'  c L  t ’  *  f  T .  Artjya«-*  ?r;cu..  d  upon  tire 

freCju»*nr  n«-Mn  m.l  r ■  » * i \ »  *■  ;t.  s  of  S'Kwoi  t'  rh  th;.*.  rmpti)- 
city  arid  SR’  '*.•  r  -:*t  r*  ?*!•-’  r*  -v  •  y  as.a'v-v;  of  iv.:h-*r  data  i  rui  * 

cate  that  pa»en*>  t — .i  to  .intir  it**  their  child's  r.e.  j  for  comfort 
and  provide  j;  p  f  ''v.u"'s  Udo»e  tie  child  becomes  dis¬ 


tressed  and  in.ti.di  .  t. 


*A  c-.miA  'r 
Sc  *  lithe  (.  <;»' 

19/8  llin»..n-J  .... 


t ‘It*  pjionthd. 


f  .»  simmI  ir  pr<’ir.  t  was  pt«’e.«,nte.l  at  the  F'fth  tii-’nntjl 
•  ■  -n  Mum  n  i  t'.i1.,  p-ivi't .  Atl.inlu,  Georgia,  April 


SAMPLE  RAW  DATA: 

OOOBO  70203,  03030 

ooioo  30000,  u 

00150  20 20 b.  0c 

00200  30101.000/0 

00250  30401,0  V- 75 

00300  301 01 . C ' .  -3 

00250  40101 .  Cu  J' 0 

C0400  20101 , 00021 


r.'ran.jor  (poison  No.  5)  speaks  to  chad 
(focal  subject),  child  responds  hy  heedc 
staring  am!  sluwmo  hvirful  enun’cn.M  •  , 
Sir,"'  i'T  Sprvi-s  chi'  f  I  ,-l  J  a  T  i  j  '  • 

to  nvat»iof  (pe'sun  \  ■  1i  wtu  .  j  -  •  ;  - .  ...  .1 


clmns  to  f Tl 
head  and  sp* 


pe'Son  \  ■  1i  w 1 1 
c  I  hid  vp1 1  .•.  »'(’•■  e 
ihof's  I.  ,,  nictho* 

iKS  tn  sootlen  t  vikc 


iblva;,!mi^ 


CO  V  vO  CD 


SOCIAL  ir JT  L i : -\CTIO.M 
I i\!  SMALL  CROUPS' 


by  Rand  D.  O  r.  f  t.  D 

Doug  V.  •  i.  i  •  ^ 

!.'!•  r.;  oU-.ly 

UmvtM  i. G-  ■  ■  i 

Athcis.  Cv-.-to-  :  ...  ’,02  .. 

\  .  ' 

ANALYSIS:  j 

This  stud'/  rn._jsi.r-s  frequency,  \ 

du rot ar.d  r^tt:  oi  txhavior  in  •  ^ 

small  y» oups.  ^ 

SOFT'/,'  A  R  E:  HAK  DvVAR  k : 

Written  :n  BASIC  T.  !.  733  A C,R 

NOS  Text  Edd.ng  CDC  CYBt  n  70,  Vndel  74 

SPSS  IBM  370.  Vvd-J  \bZ 

ABSTRACT: 

This  study  .s  designed  to  invest  cate  behavor  in  human  coups.  The  behavior 
code  s  fused  "•i  a  rr.at.c  'omp'e  of  th**  croup  me  mb-  h  respect  to 
verbal  and  pny.m  ui  c.  v't.'.cts,  emotn  ".a!  affect*.  ci>mr;,,.-n  .  and  compLm.  and 
the  two  p  ’jp1'--  Cs"'r:n;  c..?  -.a.  Tr.e  p.ir..:m*b»rs  fm  tn-  ^ ' / s : s  o*'d  d*  '.c  n- 
tiori  of  rt  jt *:.»  s  the  data  s  .c;::Vuve  of  caus.»-  icSat.^n-ih.ps  an; 
Frequ*.  nc  t  x  a-’d  md-  s  o*  '-m.  m.  r *  c  ;  umv, ,  t-nu  ty.  S-R  typ-  n  tracts  and 
sequential  de;>  '  f-  nc  >  s.  Du!.*  •*  r-.-cc  r ijs.-cJ  n  the  natural  s^tt-ng  for  what¬ 

ever  th  :•  task  o*  The  srvvi  q:v  ip  hap;.*  ns  to  be. 

*A  c c>rv.i :P_ to  d'-so  ptien  '  •  -j  in  "--h.ivior  PvS^.ech  Metfvds  &  Instfurnentd- 

tion."  1  9 > 7 .  V»i.  9  •  <*, I'- 


COOir-jri  l  -is  r.ti 
On,  ,  M  ,  f  r  m.* .  : 

Type  c>i  li.-.  .  i  1m 

Ved.  i  i  ... 

Vert:  j‘  •«  tr.-.-e  .  ... 

Physi*  i!  :,.•<*  . 

Physu  .'I  fi*<’»*ive 
Emotion.;!  A f l •  -<: i  i?i.d  d  mi 

NeutrJ  . 

Posit  I- V . 

Nerj.it  i  ve  . 

Other  Ar  tor  (3rd  &  4th 

Person  a.*.*  .  .  .  .  . 

Person  x  . 

Comm . Cnrnpt.*  ■  'j •  5 di  ,'t 

Prr »«(  .rip  l  v'f*  CuMifT.  r  <1  ... 

Cornpfy . 

Refuse  . 

None  of  d.pse  . 

New  Fcr.-I  Subject  Cn*3°9 
End  of  S*.ss*fm  -  77//7 


(  OQObO  1  ryi^Vj 

r-;.-r  , 

cor 00  1 10?y  r.  .  1 

~  ~  A  i  "  < 

SAMPLE  'J'1—0  r-i'-'j  r' 

Our..  :  3'>C?5  Dvfr') 

hMl-  ooxo 

etc. 

data:  (jo3  :■  .1  ::>o?5  :  :  ■.> 

•  •  1  '*'•  v*>n  .  • 

^  oott'i  ??orb  c-or 

7777?  •  J 

NON-HUM  A?; 
PRIMATE 
BEHAVIOR 


by:  Paul  Heltn**,  Ph  D.  s 

Johns  Hopkins  t .er$iiy  ' 

Baltimore  2oo'*.  :  t  S  t*tv  * 

Baltimore,  Mary h>nd  21  ?Zb  .. 

Pearce  Johns  an  ' 

Johns  Hopkins  U:v versify  V  *  ~  '  •  • _ _ _ _ _ 

ANALYSIS: 

This  study  P>:»min«.*s  behavior  of  the  mdanoered  suecies,  Maraca  silerms,  for 
occurrence,  direction,  frequency,  duration  and  sequence,  and  for  changes  in 
these  parameters  duoiuj  infant  development. 


SOFTWARE: 

FASTlN.  SOS  (Harvaui).  SPSS 

ABSTRACT: 


HARDWARE: 

Digital  Equipment  DEC  10 
Rcscafch  Inc.,  CRT  Terminal 


This  study  e xj ni  nes  tlv  behavior  of  a  breeding  troop  c»f  wander oo  monkeys 
IMjCvK  .i  •  at  th*  t.ait*n».  -e  7oo.  One  purpose  ul  *h.-.  ?♦*.* -.ir ■  s  t « »  recnun..v 

norm;/  patterns  n*  IviM.iaiJ  dr’velc^pment.  fb’annq  t*etui.’ir,»s  of  l>  »th  domuiant 
and  suborn, rut,-  mo(**  i,  jre  ai‘*o  lie  mg  comp.if»rJ.  Ties  \u,dy  wil  .vippnrt  suci  >  -.s 
ful  Cap’ive  |rr*  .  rf  c:;  fjr  \\h*rh  .»•»■  e., •mliai  if  tn*S  ••ncl.e '.jiT n  1  '.|Ntn  n  is  to 
be  S  ly,  |  b,  m  *  .  •  ,1  r  m  »  h-  !  i  .  <  .!(»•  r.  corm  d  i'»  i  ..:••]  •  ;.-»n  ••  to  - mat 

S  Jbj*  v  t  lid  r* i ■  ::••*.  VI  'll,  t  I  t  P.uci  mod.!..*'  )  .nd  co-.b*  *t.  T  n*  s;»b;»  t  t  .m/ 

veftr  a:*’  i'cd  ■.  *  •  -i  fi  y.  wtn.*-  n'oiters  Ip. 'ft-.  b>t  h,>,!T'  t-i  ncn-i. — » t  J 

and  ob,<  (  fS  ar*  ;  H  ,  ■  An  .i  t*-r  ■  .k  ah..  ■ ,  ,  pv-CeJ*  •.  the  v*-t  t»  r  Oi!** '  »■  *  T ! i .il  pi  *  ?  i-ns 

of  th*  (  •  d*  f  . ;  :  !>*•  *,  :  : ’ . : ’ e d  lUpM'P* -.it**  feiiii’tm  for  nb  *  li  -'nt  jri..'-,  .  s. 

The  ( v  )  riu  v,  ,*■  i*i  li  •  ;**■'.••*»  to  '  f!*  and  «  ..  y  to  l*  a«  n.  It  Can  be  adapt*'d 

easily  tii  tii  t  i  ?■  it  t»-  '  ,,iorji  stud  ♦  s  of  a  wide  fang  *  of  animals. 


r~  ~ 

CODING  SCHEME;.. 

Subjects  and 

Objects  -  Ami', 

Is  (C.  F 

(2  digits)  H  with 

•4 .  o  •  r  \.  i 

(C’-towofd)  -  (F 

way) 

Verbs 

Neutral  . 

.  OC-f'C 

(Motion)  . 

.  OF  pF 

(Motion)  . 

.  .  10  14 

Stationary  . 

.  .  1  E>-  ?0 

Appronrh . 

.  .  30  r? 

Domm  nee . 

.  .  40  4P 

VocahZotion 

.  .  50  b  . 

Sexual . 

.  .  60  63 

Infant  . 

.  .  70  91 

Facial . 

.  C0  C7 

Facial . 

.  HO  MS 

Fecdma . 

.  F0F6 

Modifiers .  00  39. D3  PS 

(e.g.  parts  of  body,  c 

V\  eV  1 

Context . 

C,F  H.1-B 

(one  a-'phanurru  *  ic  to 

i'k.'ic  *r.j 

^  play,  disturbance,  nexu.,1.  i  t:.1  J 

SAMPLE  RAW  DATA: 

F  1  *  1  ? , O' '000  F  1  fun',  "p-.mij  c. 

ODD  00  nu-nit.-s  ei.m.-l  mm* 
C10;r0CF  .\ldi.0O0.  /  Cl  ;>uts  1  ■  ■ 
to  F  ?'s  hiMd  111  n'Mi  ilV,"  t’.)  D'fiii. 

'siviiii-n.  **,  .  i  i:('0  3  /. 

h r  *  4 ; •  i  3.d  in.;  j  h  i1  >; i ,.i)s  f 
00 D  M 

f  1  •  U 1  C  m.0'M7n  FI  r. ..  wilts  01  .* 

.  My.  V  C»i'n 

V  io.V  O-.Di/'.'/o  ooO.M  F  |  paih.:..: 
H?‘s  Unit  genlly .  j|  0i7d  ot 


f 


D'Kbi i  CO t'i  FUKiM 


CO  «c 


IMF  ANT 
VISUAL 
BEMAVlCii-I* 


Ly:  K*  *h  r.  ' 
Un 

IW.m  .  \  ' 

r;.:n.if 

N ovj  U-- 

ANALYSIS. 

1  h.s  s ▼  i :  ; »  c  •  . 
qu-  'V'-ri  jn  i  r 
h.rvor. 


r'i  tin*  (|jrs?iO!*«  fr*1 

t-mes  of  infant  visual  V, _ 


CODING  SCHEME 

H.  .:  1*  '  [  ■  •  • 


f  u'l  '•  I • 

Fv.,.;.  ...  •  1 1 ,  •• 

7  r :.i!  H.  R..1  :■ 

T  fl.il  mum.!-*  i  .  . 
Moth  :f  »*i  sf. i* 
Study  R  .* . : 

V»Su  d  ■  i  *  -pun  on  r, 
£y>‘  :J v.'" J  .  . 

L  oo  k  •  r.  ,  y 
V  I  r  V.  t!  >  ;.•*  .  JH 
other  s»imuh  .  .  . 


SOFTWARE: 

If  di  \elo;--  d  i »* 


HARDWARE: 

ModComp  I  i  r." 


nmputer  with  d  ik  storage 


ABSTRACT: 

Tins  study  measures  th-  duration  of  .annus  mfj-it  v  ‘.fj’  b-’hjvnrs  tn  or -Jot  to 
COmp.re  t 'H*  $'•:  i'.’T  pr.  :tjre  and  f-.:  .  t-'f-i  infants.  V-d-  :ta;v  f-  O'd* 

ii. g'  .ift-  n-j:.?*  t.V  fr-nr  ».*»»■:  up:  p»*  rn.p.r  •  4- '•  .i!-s  and  m  and  Tu'i- 

tern,  ft-mal*  s  amt  m  au-s.  re-,  pone.  •  •:  *■>  if*-.*-  r  r  ••  *»r.c*  to  a  s*:.  .  ;-•» .  D'da  an: 

obtained  (1 . ! r •  *  i  t.*.0  :•  SS  o-'*.  o'  t  i/.t  »nuL»  t  :n  f  o.u  u- ;>'-ndv*.t  r-.eavurrs  a»e 

sewed  D  u  r  j  t  or  of  •  x»r.  of-  o”  m. .**.■•»  c;f  st'.;  o  *.  ng  »-v-  s.  a.vuy, 

and  tir'  to  f.r  f.Wit.rn  on  tre  s*  rv  ,!i.  V.hr'i-vi  r  a  r.uw  e  r 

(1-4,  coirpspM”  •’  -.I  *o  the  r  r  j  <-y  Stem :  1  •>  d.  Th:f  «  ■  •  rjm.b-r  is 

recur  t>:!  at  :»-i  - :  d  of  the  L-.i.  nr.  Th?  p*--  *iam  *r\  ••  -  tracts  tn-  t  ::r  r  'cnn.vd 
at  the  'n.-mi'd  ;  v i ’ •  * rt  fro**'-  tn  •  t ■  * .  -•  r-  corn- J  at  tr'c  test  o;.cj"eoce  to  deter¬ 
mine  total  tmv  to:  tiii:  behav  or. 


SAMPLE 

RAW 

DATA: 


’  A  mom  cornu  c.Xv  <1- 
l-s' IS  r-  •  J 
M-Mhods  o-  J  In.tfj"-. 
(&»  429-433. 


MEMBER  INTERACTION 
IN  A  LARGE 

SPONTANEOUS  GROUP* 

by:  Richer d  l.  f. •  :>.  Ph  D. 

Depur  Tm-mi  c r  C  -■  «  .!.  ■  :  / 

Untvt.rsity  of  f/.-.io-sv  tj 

ANALYSIS: 

This  study  rri“j  ■ . r »- s  tl -•  freriur-nry  of 
interaction  and  irM-'irs  of  ir>- 

fornul  gro-jps  e.ovy  recruits. 

SOFTWARE:  f 

Self  Dc.-  lrp.  d  C 

CDC-  XI 01 T  Program  1 

SPSS 

ABSTRACT: 


HARDWARE: 

CDC 

TELE  TV P[ 


This  study  ev.rnrni's  social  psvrholon  fdl  varrabi'-s  v.'urh  prer •pitatt-  the  formation 
of  informal  f » .-•n* i  i  i  ti  n-f-.*.orks  jmi-'tvj  T'ev',  t(-cf  u.:*;,  includin']  proximity  and 
Similarity.  Su:v  c*.  nt-  r.-ct  (.n  was  s  .n.p  -'d  hy  op- reers  m  Jhr  cl,,  sr oom,  tits  arid 
ba'racks.  1:  *  r.i,  '  ■  n  V.-p-;.  'V-  >!M  .id  rv»-,mh-  -  -.  .  *  th-  llp;n;v..lr  v  .10  ir.an 

fi?m; i  -v  •  i  *•  *•  '  •  ;  '  |  -  .  ,»•  ■  ♦  »  ..  .fun  lS 

samp'-d  .1.  *  i  ■  r  ’  *  !  is  (p  r  •  n^n!*,  it',  tilf  •.  I’Uf  JP  I.  a!iri  -u-ntu-ly  1,1 

empty  arris,  i  m  it-  pits  ind-.'at  ,f  that  most  ri-uru.ts  1  r  ■  t .  :aat  priiv.»»s!y  With 


PT.il  a 

(J  -U-  Mill  .is  r.i 


rjiv-'ii  ,j  cr h ’  (  e. 


V. : i I  interact  \\.1H  a'lp.rer.t 


CODING  sch: 

ME: 

He^'rt  D  im  . 

.  .  Date,  t 

Sum; rie  A»ea«  .  . 

.  .  .  TWO  r 
char  act 
ci';! 

r  ioo . 

SfrmpV  . 

Subirct-'  .  ... 

.  .  .  Two  r 
char  uc 
ceded  In 

F . 

.  S(s>  p’t  • 
not  ii'.' 

H . 

.  .  sw  .-■■■ 

1  93 . 

.  Gr f  .ip. 

rrrrihts  whn  .*»*•  su-vtjr  in  color,  p-uijun  and  v’ducjtion.  Overt  tiostil.ty  toward 
dissimilar  s  was  r  jrr 


SAMPLE  RAW  DATA 

c  7,o  1 7 1  o  r?hr- 

F  1  7,0 1  7i~.h  33  m  j 

CT.OU'SI  C  1  u  * 

Fll.Ot  834 

14.01S:?7  b.Oi'.'/'i 

1?  Pir.S'7  FI?.','  > 

h:\T0  k;:m  ??,ot.- 


*  A  more  »:•  .ii:’*  '  ' 

"Heti.'vi.M  iv'MMtrh  .r-.l 

tion”.  1977,  Vo  I  9  pa.  407  41/ 


PAR LuT  IrJ FA. \'T 
INTE  i!AC  riOA'S* 

by :  Dou q 1  a  .  P. .  Si.*.  - Ph . D . 
Judah  H  1  •  '  s.  V  s  i). 
Edward  »  .  L-  v-.\  Li  A. 

Depart'-. '!  ho'nqy 
Uni  v;  v  ty  :  f  Tt  •»: > 

Ausfn,  T  7i2 


ANALYSIS: 

This  study  r-  • 
beh.i.  ors,  .  !  (  •. 

In  paten:  ■»  fj-,-  i- 

SOFTWARE: 


tK*  dur.i*»*n  ui  .1  >'  ; »  •  •  t  : : t 

:  ■  -ijl  :  iL  ty  of  con tir:g  .ovri.  . 

VsCtiOf  is. 

HARDWARE: 


BABES  -  Err..-  che».k  p'o^-am  and  d?r<v3T:o'i  of  CDC  6C00  CTOD 
frequencies  ci  derations. 

CPB  --  C  untj  hiSt.-i  ne  prc-babii-t;es  pro 

gram. 

ABSTRACT: 

Ttvs  is  a  lo'*n  fjd  nal  Study  .  f  P-’OnVir*  ;sr-.t  .nteram  ors  am!  ,nf  «r  t  r?" 
Ot/er  the  f.-st  y*  ,.r  of  •••fint  iif *?  m  a  sj-vp  Y  o;  b  *.*•  »  cv'-'r’’ 

Anglo  Ann. '*c.:  •  T  t>*  iivount  nt  *t.v  j4.  *.■ .  m  ;» 

the  parents  to  th-  oftn:s.  tf  *»  s»-nst.:t>  a;  d  r.  c  f  ■ 

infant  cu*  i,  vT  the  r.soon;  .er-  ;  >  ot  tr.v  it*.f  to  */•••  pa*- uts  ov 
Factors  m  *b-  nt  ;r  .»  . :o* ci  d,;*j  .n.'.o-j?*  •  x  o’ 

age  of  < V'-i  c  j-.u  p.;--  r.t  u’'.'!  ''C:-’st  r  f'./.i 

obtau.i-d  r;w  *.:.y  :ev  *>  of  t’-C  par*.'.-”-  Mi  .o*. ,r  i  the 

72  hours  e-f  ami  a-  ?  ict-.s>  .•••  f  > rr;h  .n:*  ;•  .o  ,  l. 

rrionth  of  mY-':  Y.  P*«  ,  .»'•*  o*  ••.y- •  mi  ”.;•••  fit  , 

were  no  stcuYaui  d  f  -  r-  'Vt  s  m  ■»  r»*  -h ,:t  rr..  ’u' 

three  ethcc  ry  ns  an  .  ■  Yd  P  ..y  t*:*  y  Vh!  !»-•:?  t-P.ints.  ;4'  *  c 
prob.th.li  t ,  a  .;  ‘".tt  P  •  rv.*--^  more  i--!-,  ?h.. 

in  the  c:h  ■'  :.-.0  *.  •»  tr.  :  h  n.r  q  {•  .th-rn  cnr.tif. u; 

signals  (n  r:  ; t  k,  . ov.:  v  n  •  '*■  t-  '■‘jrtts. 

*  A  com;  if'*-  '!•••  -  ■'  >  ;;  irv- «r»  pi1*-  ivm'  ?{<•*»■ frch  Method'  Jv  Ir*.*.  tru 

197/.  Vo:  9  l  ! 


TEACHER  PLT'IL 
CLASSROOM 
INTERACTIOtJ 

by:  M.  C  Pi  D. 

Departn  •  nt  of  {  . : . . r .♦  t ■  o r - 1 1  P>s«'holo?y 
Faculty  of  r<;  . *  n.-.  n 
UniverS'ty  (•*  *.*. *  vm  O''*-  ■  o 
Londi«n,  Ort.r-n.  C--  /...i  5 r.3 

A.  E.  t  ott,  D  r-'ctnr 
Compnh  r  T-  - .  o  s  C-nt»*’ 

Umversitv  of  Western  0*.tunn 

ANALYSIS: 

This  project  m- rsiires  r  .* ,  a”d 

duration  rf  t  -a^hni  pup.  -r- po-i 
and  idont'fies  *»*';u«:-ces  a1  i  pr.ts-r»s 
of  trehavior. 


SOFTWARE: 

Written  in  BASIC 

GOAL: 

This  pr  u.’t'T  ri-  x  o*  •'(!  T  i  fv.ivd**  !•’ 


HARDWARE: 

DEC  SYSTEM  10 

—  v.  th  <i-«-f!turk  fur  *.»a  nmn  p- n i-^s.'s 


cl.vv»i\>.  u.  r  .-  i  :■  1  .-i  pm*  i  i"!*  r.  c?n>fi  .J  t.i  v.  t.n  Tiii’  DAIA\  .‘>  li 


900  «m  I  t-m 
twenty  m  n  <'■  <. 


*  tly  *.'•  ih  •  i  .«n-p  tti’r  ? *. »r  in-.tar*t  .r.i  y-  v  L.'lh  n 

' M  (  •  rf  tli-'  ■  .  uliui  k  Ml  tl  .,J  th»y  co.liil  ll  i  s 


Criminatr,  •;  •  •  ’ -»t**  .in. I  »*:•••  ■  *  .*‘)y  rv. in v i «.  «  it  (  tr  u  hmq  rtr  jp  ij.cv 


CODING  SCHEV.E: 


Arv.-i  'his* 
Infant 
\*  ■ h  i*  f 

rctlwr:  .  . 


o1  B«  h  iv  .r  :2'.cj  j 

H'l.ffiMI  i.'/'.i: I<  ir*s  .  . 
Viyj.'t!  wiPes  .  . 


Specific  E'r-hjvs-  ■'  1 3 ' ii  fi 
Aiijus:s  f *_ ■: ; i : n f j 
Eye  contact  . 

n . 

Type  o<  Entry  M*h  (Jicit 

Onset  . 

Termination  .  .  . 

Single  Occurrence  .  . 


SAMPLE  RAW  DATA: 

00100  3 1 30.  COC’Or. 
00110  3-00.  COM? 
00100  1 G  ?  1 ,  00.' 1-1 
00130  3730,  C  j';.  ■' 

ool.io  son.  no  ii.; 

00 ICO  1211,  00*13 
O01C0  13.1-1.  Ct'1  ?4 


CODING  SCHEME: 

(Input  M  .((?  ?.  One  c h i 
autnitme! 


1 

(P) 

Talk 

2 

(P) 

Lo.\  level  re 

3 

(PI 

H..;h  hurl  to 

4 

IP) 

Tjo  rr'-jionM' 

5 

(T) 

Talk 

6 

m 

Low  level  <n 

7 

IT) 

Hi'ih  level  u. 

8 

(Tl 

Pus.;  ■* 1  ■... 

9 

n ) 

Ne  '  t've  t » ■  t ■ 

C  I  nc.'.'i'1 .! i  * 
F  No  inter,.. , n 
H  Inlt-mipt’.-n 


SAMPLE 

HAW 

DATA. 


6.  tvun  i 

?.  ik  u  ?  ■:> 
8.  00J 1 8 


INSHRVICF.  TE/xiiCR  TRAINING  FOR 

dlvllo:  ,o:n,  i  .  .  lir.:::: ;t Aiioo  ,y:q 

E  VALUATION  OF  PUPIL  5. : : 'J l  O  -  f '  E  !i A V i V 0 A L 

I.E.P.  ORJEC1  IVcS 


by:  Melvyn  Sem.’rvd,  Ph  D. 

Keith  Brov.  v:  :h.  F’h.D. 

Ted  Ifas-eibnug.  p.i.O. 

Ida  Blotcky,  \:.S. 

Center  for  h  ne.j'.p"  in  T^uChinj 
the  Hjndic.:P."..d  iCI  i  H! 

Indians  University 
Bloomington.  Inc:  ana 

Board  of  Cooperamv  E  incatior.il  Set  vices 

Pines  Budge  School 

Yorktown  Heights,  New  York  lOoSB 


ANALYSIS: 

This  project  measures  the  freuurncy.  percent  time  and  rate  pet 
minute  of  o t ■  - r  interactions  within  the  classroom.  environ¬ 

ment  for  moderate  !y  and  s-.veioiy  retarded  pupils. 


SOFTWARE: 

Genera!  Electric  Extended  FORTRAN 

HARDWARE: 

General  EU*ctr.c  Maik  III 
Texas  Instrument?  Modrl  7-15 


CODING  SCHEME: 

Input  '.'one  1.  Apjienrffrd  t’-nft  irtcrvo's 
PUPIL  BtHAVi'iH 

T Yfi'*  .  4  J.'iV"  xtion  'Is! 

A p;»rc »;»* •  .  1 

I  n  sppr'.  p*  -  :*t . 2 

Mod**  {2'id 

Vcrtjjl  f.hv*-  c-.f  .  1 

Vedvtl . 

Phy  cal . 

Njn  *o'L)j!  . 

Passive* . 

Focus  13rd  cii;..*) 

Arii.!  I  . 

Peer  . 

Object . 

Self  . 

TEACHER  LENA VI OR 

Type  o4-  Inv-facisori  »1si  d:g!t) 

Neutr.il  .  . .  3 

Approve*  .  4 

Dis.  jtprC'V.-.! .  b 


Vr,d.?  O.i  <  c:  •  :) 
V°rb:»l  physic. i 
Verbal  .... 
Physical  .  .  . 
Non-vf;rt»al 
Pj  sivr  .... 


SltU-:lK»njl  c  rV.)C-MyS 

Activity . 6 

lc.-cher  1.0 . 7  (1  93i 

Task . 8  (-•-?> 


SAMPLE  RAW  DATA: 


ABSTRACT: 

This  project  was  dev 
tcachi‘r  T r  r' f|  p.-.-l.. 
moJ.*r -*v  r*'uS  s»u*v 


This  ft1*-.: 


nud  os 

on0 

of 

five  modi: 

OS 

in 

an  mservico 

1:: 

p ! !  r  O' 

>iO 

is  to  jiSist 

t-\:L 

hot  s 

of  tho 

5V  H-f 

ude! 

t. 

s\  sternal 

i  c\ 

|iy 

a!  tut 

pupil 

Deta 

co ct.:*n  c 

CL 

nrs 

with 

:ri  the 

.  A  t  r 

a.r.co 

c 

iM’tver  cod 

•*r 

cc 

'•’Cts 

PUP- 

•.*.h  rh 

...  ho 

on  u  sysh 

m 

it  1C 

oh;,' 

vat -on 

■,:v  i  e 

The 

r 

.dj  CO'li'Ct 

d 

>  s 

lhi*n 

ti.-ns- 

’  ;C'’ 

•  .  1  v  V 

.  i 

id  St  Ore 

li 

con'.plft.t.n 

■  .:  ;• 

PC. 

the  tf.ifh. 

r 

1  c* 

IVOS 

b.v.o- 

V. !)  C !  1 

|S  l.i 

-’d 

'  )  d-'veio 

•) 

and 

•n»p 

IV  0t\; 

‘•d  t 

rd  mod R 

.  i' 

1  l 

n  jft 

:( 

r  phav-  >s 

in 

*  s':* 

■d.  c. 

.-  va 

r  rcc 

'IV 

.  :  ,  iv  s: 

Pi 

v 

ott.ick. 

rlv- 

to 

f  \  »n  i  *  i  i  *  ] 

■  :* 

•d  i 

<  »iCV 

(•*  tliO 

d  To  »"• 

•iiu.it 

P 

up,l  prog,.' 

SS. 

000001,  00000 
221,  00003 
69.  00007 
0002 /S,  0001 2 
09b 0.  00014 

BEGIN  SEES! 0‘. 

0011.  0001 G 
62,  00017 
769,  0001  o 
81.  00019 
3b,  OOC2? 

1 54,  00025 
32,  0002S 
234,  00030 
52,  00032 
151,  000 3 G 
4  1  ,00040 


•  •  UUkPUk^VIlHM 


14*>Uf  U.ii.A.! -‘‘A .  V  • 

It>  IVt  f  i 


No  1 1 2 A  430 


Printed  »n  LI  S  A 


A  W  M  -*  OUi  W  U 


THEWS  PACKAGE 

The  WS  package  comprises  a  User  Manual  plus 
well  documented  Source  Listings  —  in  Basic  — 
for  three  computer  programs: 

WSD  (Work  Sampling  Design)  —  Aids  in  esti¬ 
mating  a  study;  then  prints  a  random  time 
schedule  il  desired. 

WSR  (Work  Sampling  Repori)  —  Summarizes 
unratedobsci  vat  ions. 

RWSR  (Rated  Work  Sampling  Report)  —  Sum¬ 
marizes  rated  observations. 

These  programs  accommodate  up  to  14  activities 
for  up  to  40  subjects,  unlimited  total  observations, 
fixed  or  random  intcval.  A  treatise  on  the  statisti¬ 
cal  criteria  employed  is  included  in  the  User  Manual. 


THE  WS  CONCEPT 

The  study  is  first  estimated  using  the  WSD  pro¬ 
gram.  Observations  are  then  taken  using  the  Dai?.- 
myte  1000,  and  transmitted  to  a  computer  daily.  A 
WSR  (or  RWSR)  report  can  be  printed  daily  to 
assess  current  accuracy.  When  the  required  ac¬ 
curacy  has  been  achieved,  the  study  is  finished. 


P072779-2  could  indicate  July  27,  1070.  f  2. 
Ttie  WSR  report  .'.hows  all  file  numb'  I 
summarized.  Various  file-numbered  Pieces  n 
be  combined  for  selective  data  process. i,g  if 

desired. 

C-CODE:  Comments  can  be  included  in  the  m w 
data  by  prefixing  up  to  four  characters  v.mh  <•  C 
to  indicate  tour  begin  time,  for  example,  'inus. 
C1430  indicates  a  tour  began  at  2:20  pm.  Tne 
WSR  report  ignores  all  C  Codes,  but  the  or. try 
is  a  permanent  part  of  the  raw  data. 

DESIGNING  A  \7S  STUDY 

The  following  parameters  are  typed  into  the  WSD 
(Design)  program  in  response  to  prompts.  Time-ot- 
day  is  entered  in  military  (2400  hours)  time: 

TOUR  TIME:  The  time,  in  minutes,  to  walk  a  full 
tour  and  return  to  the  begin  point. 

AVERAGE  WAIT:  The  average  minutes-betwc on- 
tours. 

SHIFT:  The  begin  and  end  times  for  the  shift. 

BREAKS,  LUNCH:  The  begin  and  end  times  for 
two  breaks  and  lunch. 

WSD  now  calculates  the  number  of  tours  per  day 
that  are  possible.  You  can  elect  to  go  on  or  co 
back  to  the  beginning. 


OBSERVATION  CODES 

Observations  can  be  recorded  two  ways  —  unrated 
or  rated: 

UNRATED:  Each  unrated  observation  is  recorded 
as  a  4-digit  code. 

XX  XX 

•  Subject  (01-40) - -J 

Activity  (01-14) - 


RATED:  Each  rated  observation  is  recorded  as  a 
7-digit  code: 

XX  XX  XXX 

SJ  T - 


Subject  (01-40) - 

Activity  (01-14) - 

Rating  (000-909%) 

Both  unrated  (4-digit)  and  rated  (7-digit)  observa¬ 
tions  can  be  mixed  in  a  study. 


OTHER  CODES 

F-CODE:  A  block  of  observations  —  one  day,  one 
shift,  even  one  tour  —  can  be  identified  by  up  to 
eight  characters  preceded  by  an  F.  For  example, 


The  next  parameters  are  as  follows: 

NUMBER  OF  SU3JECTS:  The  number  of  people 
or  machines  on  the  tour. 

DEVIATION  RANGE:  Confidence  level,  in  stand¬ 
ard  deviations. 

ACCURACY  (ERR%):  The  95%  confidence  ac¬ 
curacy  desired, 

ACTIVITY  %:  The  percent  activity  at  which  the 
above  accuracy  is  desired. 

WSD  now  calculates  the  number  of  observations 
needed,  and  the  tours  needed,  to  satisfy  the  ac¬ 
curacy  specified.  The  number  of  days  requited  to 
take  the  data  is  also  estimated.  At  this  point  you 
can  (1)  go  hack  and  change  the  accuracy  criteri  .. 
or  (2)  piint  a  random  time  schedule,  or  (3)  cmt.  If 
the  study  is  to  be  fixed  interval,  you  would  quit.  If 
the  study  is  to  be  random  interval,  you  would  print 
a  time  schedule. 

The  random  time  schedule  will  print  tour  schedules 
calculated  not  to  interfere  with  breaks  or  lunch 
The  average  wait  is  doubled,  then  randomized  to 
determine  those  times.  Thus  an  aver, me  wait  of  10 
minutes  will  be  randomized  from  0  to  20  mmuU  :>. 
then  added  to  the  .our  trine  to  determine  the  next 


interval.  The  schedule  is  divided  into  days  —  DAY 
1,  DAY  2,  etc. 


TAKING  A  \7S  STUDY 

The  Datamyte  10C0  is  set  to  IN-MODE  5  and  an 
optional  file  number  entered  (e.g.,  F0727/9‘2). 


Each  tour  can  begin  by  entering  an  optional  begin 
time  with  the  comment  code  (e.g..  01420).  Obser¬ 
vations  are  ri.en  entered  as  4-digii  (unrated)  or  7- 
digit  (rated)  codes,  identifying  t tie  subject  (01-40), 
activity  (01-14).  and  the  rating  (C00-S93 2 0 >.  The  next 
tour  can  begin  with  an  optional  comment  code.  Up 
to  40  subjects  can  be  sampled  per  tour;  up  to  14 
activity  codes  can  be  used.  An  unlimited  number 
of  observations  can  be  i  ccommodatc-d  by  the 
WSR  and  RWSR  programs.  The  Datamyte  itseif  is 
limited  to  about  1000  unrated  or  575  rated  obser¬ 
vations  per  4 K  memory  (e.g..  a  1GK  Datamyte  will 
hold  about  4003  unrated  or  2200  rated  observations). 


PROCESSING  A  WS  STUDY 

The  Datamyte  is  plugged  into  a  computer  terminal 
or  minicomputer  by  means  of  a  simple  interface 
cable  and  five  data  is  dumped.  Data  is  combined 
with  data  from  previous  clay's  observations.  The 
WSR  or  RWSR  program  is  then  executed,  producing 
a  printed  summary  report.  The  whole  process 
takes  about  5  minutes. 

The  programs  first  go  through  all  the  data  looking 
for  invalid  entries.  All  such  entries  are  printed,  as 
“errors”.  Next,  the  file  numbers  of  all  the  blocks 
of  data  being  summarized  are  printed. 

Then  the  programs  print  the  percent  activities  by 
subject,  and  the  total  number  of  observations  for 
each  subject.  Finally,  percent  activities  for  the 
entire  population  are  printed,  plus  high  and  low 
limits  (percent  activity  plus  and  minus  two  stand¬ 
ard  deviations),  and  the  statistical  accuracy  (two 
standard  deviations  divided  by  the  percent  activity). 

The  RWSR  program  also  shows  the  composite 
ratings  for  every  activity  for  every  subject,  plus 
overall  subject,  activity  and  study  ratings. 

Typically,  a  report  would  be  run  daily  on  the  cumu¬ 
lative  data  to  date.  As  soon  as  the  desired  accuracy 
(ERR1'.-)  has  boon  e.c  waved  on  a  specified  activity, 
the  study  is  finished.  The  last  report  portrays  the 
percent  activities  to  he  used.  The  percent  activities 
can  be  used  to  determine  allowances,  to  analyze 
workloads,  to  audit  standards,  etc. 


SUITABLE  COMPUTERS 

You  can  rewrite  the  programs  for  almost  a r. /  com¬ 
puter  that  supports  BASIC.  A  computer  with  at 
least  16K  memory  is  desirable. 

The  computer  must  have  at  least  an  80-column 
printer  and  it  must  be  able  to  interface  with  the 
Datamyte  which  transmits  serial  ASCII  into  RG232C 
or  20ma  inputs. 
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Figure  1.  WSD(Work  Sampling  Design)  Printout 
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Figure  2.  WSR  and  RWSR  Prinlouls 
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TKETS PACKAGE 


The  TS  programs  are  four  stand-alone  compu¬ 
ter  programs  for  use  in  performing  computer- 
aided  time  studies  using  the  Datamyte  1000  and 
a  computer. 

The  TS  package  comprises  a  User  Manual  describ¬ 
ing  how  to  design  a  TS  time  study  and  how  to 
use  the  Datamyte.  and  scarce  listings  in  BASIC 
computer  language,  with  documentation,  for  ali 
four  programs. 

All  four  programs  —  TSC,  TSE,  TSO  and  TSS1  — 
will  be  described  later.  But  first  a  word  about  the 
TS  concept  and  taking  a  TS  study. 

THE  TS  CONCEPT 

The  operation  to  be  studied  is  first  divided  into 
elements  and  a  code  number  assigned  to  each. 
Elements  may  be  pre-described.  or  described  as 
they  occur  and  written  on  the  scratch  pad. 

ELEMENT  CODES 

Elements  fall  into  two  classifications: 

SUMMARY:  Such  elements,  usually  including 
routine  work  elements  and  non-cyclics,  will  be 
summarized.  Up  to  100  descriptions,  codes  0-99, 
can  be  used.  The  0  (zero)  code  is  used  to  indicate 
the  beginning  of  a  cycle,  as  are  codes  01-09. 

DELETIONS:  These  are  likely  to  include  foreigns, 
abnormal  work  elements,  and  work  elements 
with  either  imbedded  foreigns  or  imbedded  non- 
cyclics.  Such  elements  (ail  number  codes  above 
99  and  all  with  F  or  H)  will  be  deleted  .  .  .  not 
used  in  the  calculations. 

OTHER  CODES 

C  CODE:  Entries  with  a  C  prefix  will  not  be  rec¬ 
ognized  by  the  TS  programs  as  anything  other 
than  “comments"  ...  to  note  number  of  pieces 
per  batch,  or  for  flagging  certain  observations 
for  revi cw,  etc.  (You  may  want  to  modify  the  TS 
programs  to  include  comment  codes  in  the 
calculations.) 

ASTERISK  (*)  CODE:  This  prefix  code  is  used 
for  leveling  or  rating.  You  can  enter  pace  ratings 
at  any  time  during  the  study  and  rate  all  obser¬ 
vations  back  to  the  last  pace  rating  entered. 
Even  individual  observations  may  bo  rated  using 
this  method.  Element  ratings  may  be  entered  at 
the  end  of  the  study  to  level  all  occurrences  of 
a  specific  element  code.  Either  pace  rating  or 
element  rating,  or  both,  may  be  used  in  a  study. 
If  both  are  used,  the  rating  factors  multiply  each 
other. 


HC  CODE:  A  piece  count  of  up  lo  9999  pieces 
may  be  entered  at  the  end  of  the  study,  prefaced 
by  code  HC. 

C  SUFFIX:  Element  codes  with  a  C  suffix  will  be 
treated  as  continuations  (rather  than  repeats!  of 
the  element  in  the  TSS1  report,  permitting  an 
element  to  be  interpreted  by  a  foreign,  then 
resumed. 

TAKING  ATS  TIME  STUDY 

First,  set  the  Datamyte  1CC0  (any  model)  to  IN¬ 
MODE  1,  data-plus-time.  Then  key  in  a  STUDY 
IDENTIFICATION  code  of  up  to  12  characters  (c.g., 
01,12345S73'003,  etc.),  a  6-character  DATE  (e.g., 
060979)  and  a  4-character  BEGIN  TIME  (e.g.,  0820). 

Key  the  first  clement  code  during  the  course  of  fhe 
element;  then  key  ENTER  exactly  at  the  breakpoint. 
Key  subsequent  elements  ss  they  happen,  followed 
by  ENTER  each  time  at  the  breakpoint.  Enter  for¬ 
eigns  and  non-cyclics  as  they  occur,  and  com¬ 
ment  codes  as  necessary. 

Pace  ratings  (optional)  can  be  entered  at  any  time 
. . .  the  end  of  the  study,  hourly,  after  every  obser¬ 
vation,  etc.  Element  ratings  and  a  piece  count  (both 
optional)  are  entered  at  the  end  of  the  study. 

An  unlimited  number  of  observations  can  be  ac¬ 
commodated  by  the  TS  programs.  However,  the 
Datamyte  itself  is  limited  to  about  500  observations 
per  4K  memory  (e.g.,  a  16K  Datamyte  will  hold 
about  2000  observations). 


PROCESSING  VIA  TS  PROGRAMS 

The  Datamyte  900  is  plugged  into  a  computer  ter¬ 
minal  or  minicomputer  by  means  of  a  simple  inter¬ 
face  cable  and  the  data  is  dumped.  One  of  the 
following  TS  programs  is  executed  and  the  data 
processed  almost  instantly,  with  no  questions  to 
answer. 

When  all  four  programs  are  used,  this  is  a  typical 
sequence: 

TSC  (TIME  STUDY  CHECK):  This  small  program 
(less  than  3K  in  BASIC)  looks  for  all  missing 
codes,  deletions,  comments,  summary  observa¬ 
tions  (and  whether  pace  rated  and/or  element 
leveled),  cycles  and  the  piece  count  .  .  .  then 
prints  out  a  short  tally  tor  your  re,  lew.  At  this 
point,  errors  can  bo  spotted  and  corrected,  using 
the  computer's  edit  (unction,  before  running  tire 
longer  reports.  Since  the  printout  is  short,  exe¬ 
cution  time  is  fast. 

TSE  (TIME  STUDY  EXTREMES):  This  program 
(about  4K  in  BASIC,  plus  .IK  per  element  code 


used)  prints  out  the  average,  plus  the  six  longest 
and  six  shortest  observations  for  each  summary 
element  code.  It  also  prints  out  a  percentage 
above  or  below  average  for  quick  reference,  and 
the  location  of  each,  observation  as  an  aid  in 
editing.  By  using  the  computer's  edit  function, 
any  highly  abnormal  observation  can  be  changed 
to  a  DELETION  before  running  any  lengthy 
reports. 

TSO  (TIME  STUDY  OBSERVATIONS):  This  pro¬ 
gram  (less  than  4K  in  BASIC)  prints  out  every 
observation  in  the  study  .  .  .  element  code, 
elapsed  time  and  reaefpeint  time.  If  the  study  is 
cyclical,  the  observations  are  divided  into  cycles. 
A  short  tally,  identical  to  TSC,  prints  at  the  bot¬ 
tom.  This  report  provides  a  computerized  spread 
sheet  similar  to  the  work  sheet  used  in  stop¬ 
watch  studies,  and  it  is  the  backup  documenta¬ 
tion  to  the  TSS  report. 
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TSS1  (TIME  STUDY  SUMMARY):  This  prcqnrn 
(about  (>K  plus  .OLK  per  element  code  usf  v i .  de 
the  normal  element  times.  It  first  removes  all 
DELETIONS  and  prints  them.  Nc-xt.  for  an  SUM¬ 
MARY  elements,  it  prints  out  a  final  summary 
that  shows  the  rating,  minimum,  maximum, 
average  and  normal  (rated)  r  lement  times  If  the 
study  includes  cyclical  (0)  codes,  a  normal  time 
per  cycle  is  shown,  and  if  a  piece  count  is  in¬ 
cluded,  a  normal  time  per  piece  is  also  shown. 

A  final  job  standard  can  be  quickly  assembled 
manually,  just  as  you  now  do  it,  using  your  own 
method  of  including  allowances,  machine  times, 
frequency  adjustments  and  conversions  to 
pieces/hour,  minutes/piece,  etc.  Or,  you  can  add 
a  few  statements  to  the  TSS  program  and  lot  the 
computer  do  it. 


SUITABLE  COMPUTERS 

You  can  rewrite  the  TS  programs  for  almost  any 
computer  of  RK  memory  or  larger  that  supports 
BASIC.  The  computer  must  have  at  least  an  60- 
column  printer,  and  it  must  be  able  to  interface 
with  the  Datamyte  which  transmits  serial  ASCII 
into  RS232C  or  20  ma  inputs. 

If  you  do  not  have  access  to  a  computer,  the  TS 
programs  can  be  accessed  on  a  low  cost  service 
bureau  time-share  system,  using  almost  any  time- 
share  terminal.  The  cost  is  only  about  one-fourth 
the  cost  of  most  other  time-share  systems,  and 
the  system  has  local  telephone  access  in  all  major 
cities. 


WANT  TO  TRY  IT  OUT? 

The  TS  programs  can  be  tried  out  on  the  time- 
share  system.  You'll  need  a  Datamyte.  a  battery 
charger,  an  interface  cable  and  a  time-shaie  com¬ 
puter  terminal.  There  is  a  one-time  charge  per 
corporation  for  the  TS  package;  the  programs  and 
documentation  are  yours  to  keep. 

Refer  to  the  Datamyte  1000  price  list  for  purchase 
or  lease  details. 
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TSO  Report  —  Showing  a  cyclical  study 


TSC  Report  —  Showing  comments,  deleted  observations,  and  tally 
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TSE  Report  —  Showing  longest  and  shortest  observations 
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TSS  Report  —  Showing  minutes  per  occurrence,  per  cycle,  and  per  piece. 
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